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MACADAMSFINS. 

A DEVICE FOR INSTANTLY STOPPING VESSELS WHEN 
UNDER FULL HEADWAY. 

1 For several months past, there has been in daily 
practical operation in this harbor a remarkable inven- 
tion, in fact, we may say, one of the greatest inven- 
tions of modern times, whether regarded from its 
humanitarian or its commercial aspect. An invention 
destined to have an immediate universal adoption, 



giving a new impulse to commerce, adding new ele- 
ments of safety to navigation, putting an end, to a very 
large extent, to those appalling sacrifices of life and 
property upon the water, which from the earliest times 
have distressed mankind ; to remedy which the most 
strenuous efforts of the ablest inventors and engineers 
have, until now, been exerted in vain. 

The invention to which we allude is the Macadams- 
fins, invented by John McAdams, of Brooklyn, N. Y. ; 



a device whereby vessels under full headway may be 
stopped almost instantly, independent of their motive 
power ; it acts far more quickly and effectively to stop 
the vessel, than does the most powerful air brake act 
upon the railway train. Within the past hundred 
years, sailing ships have been vastly improved in size 
and rigging ; since the art of steam navigation has been 
discovered, magnificent and powerful vessels, such as 
(Continued on page 165.) 




Explanation. — Fig. 1 is a side elevation of the stern . of the boat, and Fig. 2 is a plan view, both showing the fins spread Out ; Fig. 4 is a longitudinal section, and Fig. 3 shows the eye holes in the side of the vessel 
through which the chains pass. To the free edges of the fins, cc, are attached chains which are led through proper eye holes, and connected with chains extending to the windlasses, fcfc, which are locked by 
pawls, A, which may be released either from the pilot house, I, or the bow, e, or may be automatically released when the spar, /, projecting from the bow of the vessei, touches an obstruction. This spar is 
intended to be removable, and to be put in position only when approaching a coast or harbor in a fog. When the windlasses are released, the springs, d, open the fins sufficiently far to permit the water to gain 
ahold and force the fins fully open. All jar or concussion that would accompany the opening of the fins is prevented by the springs, h, through which pass rods that form part of the chains. The plate, ^, 
connects the sides, and serves to resist the outward pull of the chains. 

MACADAMSFINS-A DEVICE FOR INSTANTLY STOPPING VESSELS WHEN TINDER FULL HEADWAY. 
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PRACTICAL APPLICATION OF LEIDENFROST'S DROPS. 

The following elegant process in chemical analysis 
is in the line of the suggestions contained in an article 
translated from La Nature, and published in one of our 
recent issues. In a preceding issue the phenomena 
of the spheroidal state, as exemplified by Leidenfrost's 
drops, were described, with an illustration of the same. 
This will be found of interest in connection with the 
translation below.* 

Water, placed upon a red hot metallic plate, springs 
into the form of a drop, and evaporates without com- 
ing in contact with the plate, as is known to all. It 
is equally well known that by using a concave ves- 
sel the drop continually rotates. To Bohlig belongs 
the credit of suggesting the practical use of the Lei- 
denfrost experiment, more especially in water analy- 
sis for determining the solid residue of natural water. 

Where hitherto this determination has been effected 
by evaporating the water to dryness without boiling, 
in a platinum dish on a sand or water bath, and 
afterward weighing the already tared dish, Bohlig 
proceeds as follows : He brings a shallow platinum 
dish to a bright red heat over a gas lamp, measures 
out 50 c. c. of the water to be analyzed, and by means 
of a pipette lets single drops of it fall into the cap- 
sule, where they gather into a fluid globule or 
spheroid, which begins to rotate. The evaporation 
proceeds quietly, without any spurting, and new 
quantities of water are added drop by drop, so that 
the spheroid always preserves a suitable and com- 
paratively unvarying size. The operation can be 
carried out successfully with little practice, and is 
extremely elegant and precise. It is only necessary 
to be sure that the vessel is kept at a red heat, and 
that too many drops are not added nor in too rapid 
succession, as otherwise the sudden cooling would 
cause a spurting of the fluid. Too rapid a rotation 
of the globule is prevented by letting the next drops, 
when it is time to add them, fall in a direction op- 
posed to that of its rotation, so as to keep its move- 
ment in check. When the 50 c. cm. of water are in the 
capsule, the operation is soon ended, the globule ra- 
pidly grows smaller, darker in color, until it resem- 
bles a pea, the rotation slackens, and eventually ceases. 
The flame is then removed. 

The globule of residue lies perfectly loose on the 
capsule, without showing any adhesion. Thus there 
is obtained the solid residue of 50 c. cm. of water, which 
has been evaporated without contact with the sides 
of a vessel, without loss, and*«without contaminating 
mixture, in the shape of a little globule, which is ex- 
posed for a good while to a temperature of 180° C, 
until dry, and then is rolled directly upon the scale 
pan of a chemical balance, and weighed within }£ 
milligramme. 

The advantages of Bohlig's method may be thus 
summarized. The residue is in the shape of a little 
bead, with so small a superficies that, even if it con- 
tains chloride of calcium or chloride of magnesium, 
the absorption of water from the air is almost nothing, 
especially as the time of exposure is soon over on ac- 
count of the small weight to be weighed. Moreover, 
there is nothing to prevent the weighing of the 
globule in an air-tight, closed tube, well dried before- 
hand. 

It is" unquestionable that this new method can be 
adopted for the evaporation of all sorts of fluids to 
dryness, without loss and for a large class of cases, if 
pne includes different modifications of the method. 
For example, the platinum may be replaced with equal 
or greater advantage by silver, copper", or even pure 
nickel, and the method is not limited merely to solu- 
tions jn water. There is no true contact of the fluid 
to be evaporated with the sides of the vessel, so that 
no chemical action can affect them. Hence aqua regia, 
sulphur compounds, etc., can be treated in red hot 
silver vessels without the latter being at all attacked. 
— Rundschau fur Pharmacie, from Ph. Centralhalle. 



OUT OF WORK. 

Doing nothing and doing evil are sometimes al- 
most synonymous. A man whose habit is work finds 
idling at home a very distasteful method of passing 
the time, and he gravitates to the social knot of ac- 
quaintances, whether they are on the street corner, 
in the grocery, or in the saloon. He may be a mem- 
ber of some trades union, and his obligations to the 
society prohibit him from working at his trade; but 
if he is a family man, he can find work that will be un- 
prohibited and useful, without going from his own 
door. No allusion is made to the more laborious 
portions of the housewife's work, although there is 
opportunity here for grateful and proper assistance. 

But an observant eye can find a number of little 
jobs to do that will make home pleasanter and in- 
crease the conveniences of housework. To illustrate 
from fact. A worker found himself suddenly shut 
off from his daily earnings, but he did not seek other 
involuntary idlers like himself to bewail the ill for- 
tune. He looked at home for something to do, and 



* See Scientific American, vol. liv., No. 30, p. 404, and vol. lv., No. 
2,p. 16. 



found it. Several of the mortise looks on the doors 
refuset^to catch their bolts. He toui<. lueui out, and 
found broken wire spiral springs. For these he sub- 
stituted bits of rubber, and made the locks better than 
before. He washered the knobs of the doors that had 
a rattling play whenever handled. He put new 
thresholds and storm guards to outer doors which had 
admitted a flood to the front hall and to the kitchen 
whenever the rain was from east or sou th. He tight- 
ened rattling windows, and where the upper and 
lower sashes met he placed flat strips of wood covered 
with woolen cloth on one side and edge ; this kept 
out a deal of cold wind. The stove top was not large 
enough to hold utensils in cooking in addition to 
others just lifted off. He went to a building in pro- 
cess of erection, and was given four pressed bricks. 
He made a frame to hold these side by side, and 
placed it alongside the stove. His wife considered it 
a great convenience. Several shelves were placed where 
they would do the most good. He fixed a piece, hold- 
ing a number of pivoted arms, to the wall back of 
the stove, .and the good woman had a handy drying 
horse for dish wipers, towels, and other small articles, 
and the bars, when empty, could be swung against 
the wall out of the way. The little girl had dolls 
and other playthings to be mended, there were chairs 
with broken backs and loose rungs which required 
dowel and glue, and a table with rickety legs, and 
one with a leaf hinge rotted through by rust. Tubs 
and pails were in danger of coming to pieces for want 
of hoops. He made better hoops of wire than the 
original ones of paper-thin iron. As cold weather was 
coming, he hung a door to the pig's sleeping place, a 
door double hinged with leather at the top, so as to 
swing both ways, and when released to hang vertical. 

There was scant closet room in the house, but in the 
kitchen was a space between a corner and a window 
where a good sized cupboard could be placed. The 
idle mechanic, but busy man of family, constructed a 
" dresser," as he called it, which, after a year's use, his 
wife said was the handiest piece of furniture in the 
house. It was 5 feet long by 3 feet wicFS, having a 
table of these dimensions, directly under which were 
two drawers, running on strips furnished with rolls, for 
the drawers were nearly 3 feet by 2 feet 6 inches and 8 
inches deep. Under these drawers were two cupboards, 
side by side, one furnished with shelves. The sides of 
the dresser extended above the table, at the back, of a 
width of about 8 inches, and high enough to receive 3 
shelves. The contents of these shelves could be cov- 
ered by curtains sliding by rings on a. brass wire. Apart 
from labor, this piece of furniture cost less than two 
dollars. 

This instance of useful home employment in a case 
of enforced idleness is cited merely as a suggestion ; 
but many of these little jobs need not await a strike or 
other compulsory withdrawal from ordinary work ; 
they are appropriate for evenings and otherwise un- 
used holidays. There is usually some one thing or an- 
other "out of kilter" in the house, and this fact has 
been so far recognized that in a Western city there has 
been organized a jack-at-all-trades industry that makes 
contracts to keep houses in repair, and does all sorts of 
household call jobs, from mending a leaky roof to set- 
ting a pane of glass, from hanging a new door to repair- 
ing a broken lock, and it is said that the hands are 
never out of employment. 



< in > 



A Bell Five Hundred Years Old. 

The city of Breslau lately celebrated the 500th an- 
niversary of an occurrence which was memorable in 
the history of the town, and is known wherever Ger- 
man poetry finds a home. The bell which hang's in 
the'southern tower of St. Mary Magdalen's church, and 
is named " St. Mary's bell," but is usually known as 
"the poor sinners' bell," rang out morning and eve- 
ning on the 17th of July to remind all who heard it 
that it was cast on that day 500 years ago. Next day, 
Sunday, the preacher reminded his congregation of 
the pathetic story which has made it singular among 
bells — how, when all was ready for the casting, the bell 
founder withdrew for a few moments, leaving a boy 
in charge of the furnace, warning him not to meddle 
with the catch that secured the seething metal in the 
caldron. But the boy disregarded the caution, and 
then, terrified on seeing the molten metal beginning 
to" flow into the mould, called to the bell founder 
for help. Rushing in and seeing what he had in- 
tended to be his masterpiece ruined, as he thought, 
angered to madness, he slew the boy on the spot. 
When the metal had cooled and the mould was open- 
ed, the bell was found to be an exquisite work, per- 
fect in finish, and of marvelous sweetness of tone. 
Coming to his senses, he recognized his bloody work, 
and straigthway gave himself up to the magistrates. 
" Blood for blood " was the law ; he was condemned to 
die, and he went to his doqm while his beautiful bell 
pealed an invitation to all to pray for "the poor 
sinner," whence its name. W. Muller has enshrined 
the sad story in a ballad of touching simplicity : 
" War einst ein Glockengieszer 
Zu Bieslm in der Stadt." 
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NIGHT SKY-AUGUST AND SEPTEMBER. 

BY RICHARD A. PROCTOR. # 

The Great "Bear (Ursa Major) is low down, between 
northwest and north, the Pointers (a and /J) directed 
slantingly upward toward the Pole. A line from the 
Pole Star, a of the Little Bear ( Ursa Minor), to the 
Guardians of the Pole, /S and y, is in the position of 
the minute hand of a clock twelve minutes before an 
hour. Between the Great Bear and the Little Bear 
run the stars of the Dragon (Draco), round the Little 
Bear toward the north, thence toward the northwest, 
where we see the head of the Dragon high up, its two 
bright eyes, ji and y, directed toward Hercules, which 
occupies the western midheaven. Above IJercules is 
Lyra, the Lyre, with the bright steel-blue star Vega 
high up toward the point overhead. Right overhead 
is the Swan (Cygnus). 

Low down in the northwest we see in the chart one 
star of the Hunting Dogs (Canes Venatici). Nearer the 
west stands the Herdsman, rather slanting forward, 
however, with the Crown (Corona Borealis) on his left, 
almost due west. The long winding Serpent (Serpens) 
runs from near the Crown, where we see its head due 
west to farther south than southwest, high up, on 
the western side of the Ser- 
pent Holder (Serpentarius 
or Ophiuchus), now stand- 
ing upright in the south- 
west. Low down creeps the 
Scorpion (Scorpio), its heart 
Antares, rival of Mars, in 
the southwest, the end of 
its tail between south and 
southwest. Above and 
south of the Scorpion's tail 
we see the Archer (Sagit- 
tarius). 

Due south, and high up, 
is the Eagle (A quila), its 
tail at Z and e, its head at 
8, the bright steel-blue 
Altair marking its body. 
On the left, or east, of the 
Eagle lies the neat little 
Dolphin (Delphinus). Mid- 
way between the Dolphin 
and the horizon is the tip 
of the tail of the Sea Goat 
(Capricornus), whose head 
lies nearly due south. 

On the southern horizon 
is the head of the Indian 
(Indus) ; on its left a part 
of the Crane (Grus) ; and 
low down in the southeast 
lies Foinalhaut, the chief 
brilliant of the Southern 
Fish (Piscis . Australis). 
Above lies the Water Bear- 
er (Aquarius), in the south- 
western midheaven^ 

Due east, fairly high, is 
" the Square of Pegasus," 
the head of the Winged 
Horse, Pegasus lying close 
by the Water Pitcher of 
Aquarius (marked by tbd 
stars Z, y, and a). / 

The Fishes (Pisces) are 
low down in the east, a few 
stars of the Whale (Cetus) 
being seen on their right, 
very low down. On the 
left of Pisces we see the 
Bam (Aries), low down ; 
above it the Triangle ; and above that the Chained 
Lady (Andromeda). 

Low down in the northeast is the Rescuing Knight 
(Perseus) ; above whom is Cassiopeia ; and on her left, 
higher up, the inconspicuous constellation Cepheus. 

Lastly, immediately below Cepheus, we find the Cam- 
elopard, below which, very low down, between north 
and northeast, is the Charioteer (Auriga), the brilliant 
Capella being just above the horizon. 

« in » 

Xbe Earthquake of August 31 and September 1. 

As we go to press, the accounts which have reached 
us of the great earthquake are not reliable enough to 
justify the full discussion of the great catastrophe. 
Affecting the continent over an area extending from 
the extreme Southeastern States to'the great lakes, and 
by its shock alone, without any tidal wave, wrecking 
so many buildings in Charleston, we may hope that it 
will for many years retain its present pre-eminence as 
one of the great earthquakes of this country. Dis- 
turbances are recorded in no less than twenty-eight 
States of the Union. 

In the city of Charleston, S. C-, on August 31, between 
9 and 10 P. M. , the first and most destructive shock 
occurred. According to one account, there were three 
disturbances within half an hour. The clocks in the 
steeples stopped a little before 10 P. M. Then all was 
quiet until Sept. 1, from which, day disturbances axe 



recorded extending from 2 A. M. to 11:50 P. M., six in 
number, followed by two light shocks at 1 A. M. and 
5 A. M. on Sept. 2. This gives a total of eleven more 
or less accurately verified shocks. A few light Shocks 
have since been reported. The damage was done dur- 
ing the first hour. It was very great, but original 
estimates have been greatly reduced, both as regards 
the loss of life and of property. The present estimate 
places the mortuary record at 50 to 60 lives. The 
property loss is considered to be about $3,000,000. 

Three or four buildings are in complete ruin, a num- 
ber of other buildings have had their fronts prostrated. 
Many of the public buildings, Hibernia Hall, St. 
Michael's and St. Philip's Church, have been so cracked 
that their repair will involve little short of demolition. 
Ceilings were thrown down, chimneys overturned, and 
coping stones and gables suffered. Fire added its 
horrors to the scene, and some twenty houses were 
burned. The shock broke the water pipe leading to 
the high-level scand-pipe, so that water had to be 
pumped directly into the mains for a while, until that 
connection was restored. The reservoir suffered no in- 
jury whatever. 

The negroes in some cases were greatly excited. 

NIGHT SKY: AUGUST 4 SEPTEMBER 




At 11 O'Clock: Aug." 
At 10% O'Clock: Aug.14 
At 10 O'Clock: Aug.22 



At OH O'Clock: August 29 



In the map, stum of the first magnitude are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few), four-pointed ; fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, without the inter- 
mediate lines signifying star rays. 



main portion of the populace seem however, to have 
acted well. They generally adopted the plan of camping 
out on vacant lots, or in the yards of their dwellings. 
By noon of September 2, the people seemed to recover 
themselves and began to take possession of their houses. 
The papers suspended publication. In the Western 
Union Telegraph office, instruments and batteries were 
destroyed by the falling debris, so that telegraphic 
communication was interrupted. The railroads stop- 
ped running, the first train from Charleston reaching 
Savannah on the afternoon of Sept. 2. Reports of 
the shock have been received from other cities over an 
immense area, extending from New Haven to Detroit 
and Chicago, arid thence over the area to and includ- 
ing the Southern coast States. 

Many peculiar phenomena are reported. A railroad 
train was thrown into violent oscillation, and ran 
through the period of the shock before the cars could 
be stopped. On some of the roads, rails are reported as 
bent. 

In various places in the neighborhood of Charleston 
fissures were produced and symptoms of geyser action 
were manifested. Eruptions of different colored muds 
and sands mixed withjwater occurred in many localities. 
The accounts as received remind us of the Western mud 
geysers. Some of the matter thus thrown to the sur- 
face is naturally reported to be of kind unseen before. 
The erupted water and the air in places are said to 



have smelt of sulphur. The water in the wells is said to 
have fluctuated in level during the shocks, and to have 
had its level raised permanently. Jets of water are 
reported to have been thrown from the fissures. 

While the shock in the city of Charleston did so 
much damage, instances of immunity are to be also re- 
corded. In one large block of stores most of the plate 
glass escaped, though bricks and parapets were dis- 
turbed. The Belgian pavement was not affected. 
Some of the larger buildings, the Academy of Music, 
the Waverley and the Victoria Hotels are reported un- 
injured externally. 

The cause of earthquakes, like that of geysers and of 
volcanoes, is a mystery. The very high specific gravity 
of the earth makes its interior composition quite un- 
certain, and assimilates it to that of meteorites. If in 
a liquid state, the enormous compression it is subjected 
to by gravity would probably modify its rigidity some- 
what. Even if the earth is solid, but hot, as is probably 
the case, and is continually cooling, then in the shrink- 
ing of the crust we could find a force powerful enough 
to cause the most intense of earthquake disturbances, 
if it were rightly directed. The present way of treating 
The I the subject is to assume a subterranean shock given 

at a place which is called 
the focus. This is supposed 
to be subterranean, and to 
vary in its depth below 
the surface, as a maximum 
being thirty miles. From 
this focus two series of 
waves emanate — one longi- 
tudinal, resembling sound 
waves, and of rapid motion 
of translation. They are 
accompanied by the slower 
lateral waves, resembling 
the waves of water. It is 
the longitudinal waves 
that produce the principal 
results, the others being of 
little account. The ampli- 
tude of waves that cause 
damage may be very slight. 
An oscillation in the earth's 
surface of 2% inches am- 
plitude will crack masonry. 
These considerations 
bring the subject within 
the scope of mathematical 
treatment, but leave the 
ultimate cause as great a 
mystery as ever. If a cause 
for the initial shock can be 
formulated, then the theory 
will be complete. 

Remembering how slight 
a settlement will crack ma- 
sonry, and how very in- 
elastic brickwork is, we 
have no trouble in finding 
the cause of the great in- 
jury to property. It lies, 
to a great extent, in the 
nature of the buildings 
themselves. The least os- 
cillation will disturb plas- 
ter, and will crack brick 
walls. What we seem 
forced to do to meet the de- 
mands of our modern civ- 
ilization is to put up struc- 
tures that are most fragile 
as regards any earth move- 
ment. The earthquake re- 
presents generally a comparatively insignificant move- 
ment of the earth's surface, but the unyielding nature 
of the building material causes it to break on all sides. 
Furthermore, it is to be observed that the last intelli- 
gence reports the more substantial buildings as stand- 
ing intact and uninjured, showing how much the fra- 
gile character of the erections had to do with their 
demolition. 

The city is now reported as showing signs of great 
activity, and the inhabitants seem to have met the 
disaster in a manner worthy of their established repu- 
tation for courage under disaster, proved so severely 
by the tidal wave of last year and on other occasions. 

In Peru, earthquakes are very frequent, while rain 
is of the rarest occurrence. Her houses are strong 
enough to resist a whole series of moderate 'earth- 
quakes, but are far from water-tight. A few years ago 
a rain storm occurred, to the greatest consternation or 
the native populace. They were fully as frightened as 
we would be by what, to us, is the more unfamiliar ter- 
restrial visitor. When all was over and the rain ceased, 
it was found that the damage to furniture and pro- 
perty by leakage of the roofs was very great. The 
rain storm had done more harm than had many years 
of earthquakes. 

< hi » 

A whitb swallow was shot recently near North Ha- 
ven, Conn. It was a perfect albino, pink eyes, and all. 
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SASH FASTENER. 
The plate attached to the upper bar of the lower 
sash of the window is made with a curved, upwardly 
projecting horn. Upon the plate attached to the lower 
cross bar of the upper sash is a locking stud, in front 
of which is. pivoted a locking hasp, which is acted upon 
by a spring to normally hold it in a horizontal position, 
to engage with the horn for locking the sashes to- 
gether. Pivoted in the hasp is a dog that acts in con- 
nection with the locking stud for locking the sashes. 
When in the position shown in the lower view, the toe 
of the dog stands in front of the curved surface of the 




DAVIS' SASH FASTENER. 

hasp and in line with a lip on the other bed plate, so 
that in closing the sash when the lip strikes the toe, it 
turns the dog on its pivot and detaches it from the shoul- 
der of the.locking stud. This permits the spring to force 
the hasp and dog forward, so that the hasp will drop 
over the horn and the dog into engagement with the 
locking stud, and thus automatically lock the sashes. 
To unlock the sashes, the dog is turned backward and 
the hasp raised at the same time, and turned backward 
on its pivot to engage the dog with the stud where it 
will be held. This fastener is effective and reliable, 
and requires no attention in locking the window. 

This invention has been patented by Mr. Franklin 
T. Davis, of Mount Vernon, N. Y. 



IMPROVED WRENCH. 
The pipe wrench shown in the two upper drawings 
is made with a long bar, having its forward end turned 
over and serrated to form the fixed jaw. To the bar is 
pivoted a lever, the long arm of which, together with 
the bacK'end of the main bar, forms the handle of the 
tool. To the outer end of the short arm of the lever is 
pivoted the back end of a metal box having two 
parallel longitudinal slots, through one of which the 
bar passes, while in the other fits the shank of a I— bar, 
whose serrated head is slotted for the passage of the 
maiii bar. The outer edge of the shank is formed 
withViotches, any one of which, as the shank is moved 
endw«e in the box, may be engaged by a pawl lever 
arranged as shown. When the stem of the pawl lever 
is thrdwn out, as shown by the dotted lines in the up- 




DEAN'S IMPROVED WRENCH. 

per view, the shank and its movable jaw may be slipped 
along to separate the jaws, so as to admit the pipe. 
The pawl lever is then swung to the position indicated 
by the full lines, when the jaw bar is locked to the box. 
As the handle lever is swung toward the main bar, the 
box and jaw bar will be moved forward to firmly 
clasp the pipe. It will be seen that this tool is easily 
adjusted, and may be quickly operated. In the modi- 
fication shown in the lower view, the same principle is 
applied to a monkey wrench. In this case the box is 
immovable endwise, but the jaw bar may be set and 
locked at any desired position on the main bar. 

This invention has been patented by Mr. James B. 
Dean, of Stockton, N. J. 



Forty Knot Snips. 

Prof. Chas. F. Hurst, of the College of Practical En- 
gineering, Chiswick, England, says : 

If it be the case, as according to Reech's law it con- 
fessedly is, that by increasing the linear dimensions of 
a steamer four times, with a proportionate increase of 
power, we get twice the original speed, and if, further, 
it be the fact, as it also confessedly is, that many tor- 
pedo boats realize a speed of over 20 knots, then it is 
plain that we have only to enlarge one of these torpedo 
boats four times in every direction to get the 40 knots 
we require. Nobody can pretend that such an enlarged 
torpedo boat cannot be built, and with these points of 
knowledge before the public, the onus manifestly lies 
upon those who deny the practicability of attaining 40 
knots to specify wherein lies the impediment to its 
realization. If we accept Reech's law, then, so far as I 
am aware, the only objection of the least plausibility 
that has yet been mooted is, that whereas the strength 
of the working parts of engines increases simply as 
their sectional area, while the momentum strain put 
upon them by excessive speeds increases as the square 
of the velocity, the momentum strain at very high 
speeds may so far outrun the strength that some of the 
parts will give way. To this the simple answer is, that 
it is not proposed in these engines, more than in any 
other engines, to employ such excessive speeds as could 
lead to any such result, and in my last letter I speci- 
fied several engines, which had been working for years 
without accident, with a considerably larger momen- 
tum strain upon thein than I should be disposed to per- 
mit. 

I have already shown that up to such speeds as I 
propose to employ, the effect of the inertia or momen- 
tum of the working parts will be to equalize strains, 
and therefore to reduce rather than to augment those 
which are most considerable. No doubt we have not 
any vessels yet working at a speed of 40 knots through 
the water, but we have innumerable examples of en- 
gines in all parts of the world running at this speed on 
railways, and it signifies nothing to an engine, so far as 
its strength is concerned, whether the resistance it has 
to surmount is situated on the land or on the sea. 

The accuracy of Reech's law as a measure of the re- 
sistance of vessels has long been recognized on the Con- 
tinent, and has also been conclusively demonstrated in 
this country by the late Mr. Froude. At page 5 of his 
obituary memoir given in the " Minutes of Proceed- 
ings "of the Institution of Civil Engineers for 1870-80, 
Part II. , the following remarks will be found on this 
subject : 

" Mr. Froude's first step in connection with his in- 
quiries touching the resistance of ships was to enunci- 
ate the true principle of the relation of the resistance 
of a ship to her model, namely, that the resistance is 
in the proportion of the cube of a linear dimension — in 
other words, as her bulk — at speeds proportionate to 
the square root of the linear dimension. He demon- 
strated this mathematically, and by experiments with 
different sized models, some of which were nearly half 
a ton in displacement." 

If we take a torpedo boat as the model, then a vessel 
four times larger in each linear dimension will be four 
times the length, four times the breadth, and four times 
the depth ; while her capacity will be 4 3 , or 64 times, 
her flisplacement 64 times, and her engine power 64 
times ; but with these proportions her speed will be 
V 4 = 2 times greater, or if the speed of the smaller 
vessel be 20 knots, then that of the larger vessel 
will be 40 knots. In vol. xxxix. of the British Associa- 
tion Reports for 1869, pp. 48 to 47, and in various recent 
tracts and papers by Mr. Froude, ample information in 
regard to the accuracy and applicability of Reech's law 
is afforded. 

If Reech's law be correct, it follows as a necessary 
consequence that by the introduction of the specified 
power, a speed of 40 knots will be practically obtained ; 
and this power may be introduced without employing 
such a speed of engine as would jeopardize its strength 
and safety, or be otherwise inconvenient in any re- 
spect. 

We suggest to the Wall Street schemers that they 
form a company for the building of a 40 knot boat. 
Such a vessel, running between New York and Albany, 
would beat the railway, and enjoy an immense patron- 
age. 

< in » 

magnetic Clock. 

A "curious application of the magnet is described in 
a French journal, the subject of it being a clock re- 
cently patented in France. In appearance the clock 
consists of a tambourine, on the parchment head of 
which is painted a circle of flowers, corresponding to 
the hour signs of ordinary dials. On examination, two 
bees, one large and the other small, are discovered 
crawling among the flowers. The small bee runs ra- 
pidly from one to the other, completing the circle in an 
hour ; while the large one takes twelve hours to finish 
the circuit. The parchment membrane is unbroken, 
and the bees are simply laid upon it ; but two mag- 
nets, connected with the clockwork inside the tam- 
bourine, move just under the membrane, and the in- 
sects, which are of iron, follow them. 



FILE STAND. 
The crtbject of this invention, which has been patented 
by Mr. Erskine D.. Parsons, of Kansas City, Mo., is to 
provide a file stand so constructed as to afford easy ac- 
cess to the pigeon holes and ready reference to the mat- 
ter placed therein. The body portion of the file stand 
is pivoted, so that it may be revolved, and is provided 
with pigeon holes, radiating from the outer edges of 
which are plates, upon both surfaces of each of which 
are formed indexes corresponding with the series of the 
pigeon holes, which are preferably arranged so that two 
sets will come between each pair of flanges. Opposite 
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PARSONS' FILE STAND. 



each pair of flanges is an index letter, upon the upper 
surface of the base board, so that these letters indicate 
the vertical series of holes, while the vertical indexes 
indicate the holes in each series. As the flanges sepa- 
rate the vertical series of holes, only one set will stand • 
before the user at once, thereby preventing confusion, 
and avoiding, to a great extent, danger of mistake in 
filing away matter. 



DRAWING APPARATUS. 
This apparatus consists of a frame provided with a 
stationary drawing board, of a movable counter- 
balanced T square, and of rollers on which an endless 
sheet of drawing paper is mounted. Each of the 
bearings of the upper roller is adjustable in a slot, 
formed in the upper part of each standard, by means 
of a set screw, as shown in the small view, so that the 
drawing paper can always be held in a stretched posi- 
tion on the board which connects the standards. The 
shafts of the rollers are provided with pulleys, over 
which pass endless cords, by pulling which the paper 
may be moved up or down. On the outer side of each 
standard is a guide rod, on which is mounted a slide, 
to which the T square is attached. Secured to each 
slide is a cord, which is led ove£ guide rollers to a 
counter weight. The T square slides in two horizontal 
straight edges. With the aid of the straight edges, 
horizontal lines may be drawn ; and with the swinging 




FERON'S DRAWING APPARATUS. 

straight edge (the construction of which is clearly 
shown in the center of the large view), which can be 
moved laterally on the straight edges, vertical or diag- 
onal lines may be drawn. With this apparatus, the 
operator can make drawings on paper of considerable 
length without moving from the board. 

This invention has been patented by Mr. Arthur O. 
Feron, whose address is care of Pottier & Stymus, 
corner 41st Street and Lexington Avenue, New York 

city. 

■»«»>» 

Henry O'Reilly, one of the pioneers in the estab- 
lishment of the telegraph, died at Rochester, N. Y., on 
August 17, aged 80 years. 
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THE WATER WORKS OF PARIS. 

The hall that attracts the 
most attention at the Expo- 
sition of City Hygiene is the 
one in which is exhibited the 
various apparatus used in 
connection with the public 
water supply of Paris. 

One's attention is first 
struck by a large aquarium 
surmounting a reservoir, into 
the three compartments of 
each of which are directly 
led, by special conduits, the 
waters of the Ourcq, Vanne, 
and Seine. 

The flow is continuous, and 
the water is constantly being 
renewed ; so it is very easy to 
obtain an idea of the com- 
parative purity of the waters 
of the three sources named. 
This ingenious arrangement 
is shown in Fig. 1. The very 
different and well denned 
tints of these three waters 
may be very clearly distin- 
guished in the aquarium; but 
it is especially in the com- 
partments of the reservoir, 
which are painted white in- 
ternally, and which are about 
seven feet deep, that the dif- 
ference is most manifest. The. water of the Ourcq 
looks like pea soup ; that of the Vanne is of an azure 
blue, reminding one of the color of the Swiss lakes ; 
and that of the Seine is of a yellowish gray. One can- 
not leave this spectacle without having a very accu- 
rate idea of the comparative value of the waters that 
are used for public and private purposes in 
Paris. It is pleasing to think that those who 
have the administration of the city in charge 
will hereafter endeavor to furnish spring water 
exclusively for private consumption, and that 
they will not long defer substituting this for 
the impure water of the Seine and Ourcq, the 
aspect of which is so repulsive, and which un- 
fortunately constitutes a large part of the pub- 
lic supply. 

The water works of Paris comprise two ser- 
vices—a public one for streets and kitchens, and 
a private one for houses. Mr. Belgrand, as long 
ago as the time when the great works connect- 
ed with the water supply were begun, demon- 
strated that, on the one hand, in view of the 
decreasing purity of most of the river waters 
and the increasing exigencies of the public, 
nothing definite would be effected at Paris if 
spring water were not served for domestic pur- 
poses ; and that, on the other hand, at the dis 
tance Paris is situated from high altitudes, it 
would be ruinous, if not impracticable, to in- 
troduce enough spring water for the needs of 
the public service, which, moreover, would not 
utilize its qualities. A division of the service, more- 
over, was rendered necessary by the height of Parisian 
houses. The great extent of the street service causes 
the pressure to fall several times a day in the mains, 
so that the supply is cut off from the upper stories, and 
that it is necessary to have recourse to the water of the 
private service, without which, at certain hours, ele- 
vators would come to a stand- 
still during their trip, and the 
stream from the nozzles of 
fire engines would not reach 
the roofs of houses. 

Water for the private ser- 
vice is derived from the Dhuis 
and Vanne, whose sources 
were selected as being among 
the purest of those of the 
Paris basin. The water is 
collected with the greatest 
care, and stored in reservoirs 
surmounted by terre-pleins 
carpeted with turf. Closed 
aqueducts of ovoid or circular 
section, provided with man- 
holes, keep this water in such 
a state of aeration and cool- 
ness that, after a flow of forty- 
eight hours, it reaches Paris 
just as it was collected, and 
without having varied more 
than one degree in tempera- 
ture. As for the public sup- 
ply, that is obtained, through 
the Ourcq canal, from the 
Seine, the water of which is 
pumped up by six establish- 
ments run by steam ; from 
the Marne, the water of which 
is pumped up by the Saint 




1 .-AQUARIUM SHOWING THE COMPARATIVE TRANSPARENCY OF THE WATERS OF THE OURCQ, 

VANNE AND SEINE. 



Maur works ; and from artesian wells. As we have stat- 
ed, the aquarium and reservoir at the exposition show 
the incontestable superiority of spring water. That of 
the Dhuis and Vanne is, in fact, perfectly limpid and 
slightly calcareous, is excellent for all purposes, and 
its mean temperature allows it to be introduced into 




with river water and that of 
the Ourcq. The latter marks 
from 30° to 40° by the hydro- 
timeter, that of the Marne, 
19°, and that of the Seine 17°. 
The two last are nevertheless 
good enough for all the uses 
of the public service and for 
industrial purposes. 

The water brought into 
Paris by conduits is received 
in 17 reservoirs, which have a 
total capacity of 11,655,600 
cubic feet, and which are lo- 
cated at altitudes varying 
from 150 to 440 feet. All these 
are open except those of the 
Ourcq and that of the Seine 
at the Pantheon, so that the 
water may be kept limpid 
and cool. From these reser- 
voirs start the distributing 
mains, all of which are of cast 
iron with ring joints. Most 
of these are laid in the sewers, 
so that they can be inspected, 
leakages be stopped, and junc- 
tions be effected without any 
digging having to be done. 

The water is afterward dis- 
tributed, according to its na- 
ture, by properly arranged 
piping. The lower part of 
Paris is now supplied with water from the Ourcq and 
Vanne ; the middle part with water from the Seine 
and Vanne ; and the upper part with that from the 
Dhuis and Vanne. Moreover, these various districts 
can come to each other's aid, the water being forced 
downward and upward by relay engines. In winter, 
the water unused, by the private service is 
passed over to the public use. In summer, or 
in case of accident (but for a few days only), 
the Seine water pumped up at Ivry replaces 
that of the Vanne, and the latter, pumped up 
at the Villette works, replaces that of the 
Dhuis. 

The quantity of water thus daily introduced 
into Paris is as follows : 

Spring water (Vanne and Dhuis) 4,205,000 cub. ft. 

Canal water (Ourcq) 3,880,000 " 

Seine water : 6,000,000 " 

Marne water 2,900,000 " 



Kg. 8.-PRESSURE GAUGE FOR SHOWING LEAKAGES. 

dwellings in a highly appreciated state of coohiess. 
Dr. Miquel finds in it but 62 germs against 2,000 in the 
Seine water ; and Mr. Albert Levy has shown that in 
the water of the Vanne, preserved for two days, the 
oxygen persists or increases, while in the water of the 
Seine it diminishes, this being a sure sign of the pres- 
ence of animalcules in the latter. It is not the same 




Fig. 3.-ARRANGEMENI OF WATER MAINS AND ACCESSORIES AT PARIS. 



16,98f,000 '• 

Say about 48 gallons per head. In a lecture de- 
livered by him, Mr. Bechmann has remarked 
that the spring water is inexhaustible, and that 
the supply is greater than the demand ; but 
the above figures are averages, and on certain 
days, especially during the prevalence of great 
heat, it is a maximum that must be satisfied. 
There is, thep, still an insufficiency, especially 
if we take into account the great increase that 
will be brought about by the suppression of 
privy vaults in Parisian houses. So, two years 
ago, excellent sources were acquired to the east and 
west of the city, and these alone will introduce 4,200,- 
000 cubic feet of water marking 16° by the hydrotime- 
ter. The projects for the introduction are all prepared, 
and it is reckoned that in 1889 Paris will have 230,000,- 
000 cubic feet of water for its 2,200.000 inhabitants, or 
about 66 gallons per head. In 1789, a century ago, 
there were but 280,000 cubic 
feet of water to supply a pop- 
ulation of 600,000 at Paris, say 
2% gallons per head ; and in- 
stead of the 85 fountains to 
draw water from, and the 
455 gratuitous and paying 
grants that existed at that 
epoch, there will be, in 1889, 
17,000 public apparatus and 
70,000 subscriptions. Besides, 
the water that was sold in the 
time of carriers at 5 francs is 
now down to 30 centimes ; a 
household of three persons 
can be supplied by cock for 
16'2 francs, and by meter for 
20 francs per annum. In 
short, Paris, which was poorly 
supplied with water twenty 
years ago, and which has not 
yet the quantity desirable for 
a great capital, both elegant 
and industrial, is now the 
European city in which the 
public service is completest ; 
and, moreover, it stands in 
the front rank as regards the 
quality of water supplied for 
domestic purposes. 

This conclusion, which we 
borrow from Mr. Bechmann, 
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very justly expresses the present state of the water 
service at Paris, and it is a justification of the efforts 
that he has been incessantly making for several years, 
under the successive direction of Messrs. Belgrand, 
Alphand, and Couche, to perfect the double line of 
piping that constitutes one of the most interesting 
peculiarities of the service. 

It is unnecessary to say that the two parts of this 
system are interdependent, so that one can supply the 
other in the case of a failure of either. Yet, when we 
examine the other kinds of water introduced into Paris, 
we experience a certain dread at the idea of a substitu- 
tion or mixture of them in the 
mains. 

The administration asserts 
that such a mixture never oc- 
curs, and we believe it ; but 
a substitution of one of these 
waters for another is obliga- 
tory in certain cases. When 
an accident happens to the 
piping, or when the sources 
fail in summer, the Seine 
water is substituted for a short 
time for that of the Vanne in 
certain quarters, and after the 
public has been notified of it 
through the newspapers. 

Such an occurrence, how- 
ever, is extremely rare. In 
1885, there were but ten days 
in which the spring water 
failed to such a degree as to 
make it necessary to substi- 
tute other water at certain 
points. We cannot help re- 
gretting, nevertheless, that 

the spring water mains have to ever be traversed, even 
momentarily, by so impure water as that of the Seine 
or other river. 

The whole of one side of the water service exhibition 
hail is occupied by an immense model representing the 
processes employed in the distribution of water in 
Paris. This comprises a sidewalk raised above the 
floor, and which is reached by a lateral stairway. Along 
this sidewalk runs the public roadway, and beneath 
this, is arranged a distributing main with which are 
connected a fire hydrant, a water post, and hydrants 
for washing and sprinkling. Visitors are thus easily 
enabled to obtain an idea of the way in which water is 
introduced for the various requirements of the public 
streets, for cleaning and sprinkling purposes, and for 
the Are service. Atone point of the sidewalk is shown 
a sewer manhole, with a safety covering, invented by 
Mr. Boutillier, chief superintendent of bridges and 
roadways. This device serves to prevent people from 
falling-jeto the sewer. It consists' of a metallic ring, 
to which are affixed converging ribs that support a 
wire lattice work. By reason of its light weight (,13 
lb.), itcan be easily carried about by one man (Fig. 3). 

Such as it is, with its l,020milesof conduits, the pip- 
ing for the water service of Paris is, as a whole, vaster 
in extent than any other in the entire world. London, 
to cite but that city alone, is supplied by nine com- 
panies, whose lines of piping are independent, so that, 
from this point of view, it forms nine distinct- cities, 



These stations comprise a pressure gauge, affixed to a 
lamp post, and connected in the sewer with an appa- 
ratus consisting of two superposed cylinders of thick 
glass separated by a rubber diaphragm, which forms a 
passive partition between the ascending column and 
the branch that communicates with the water main. 
A brass cage guards the glass against external shocks, 
and allows of a verification, at any time, of the state 
of the diaphragm, which should remain horizontal as 
long as the apparatus is in a condition for operating 
normally. 
As the diaphragm acts only as a partition between 




takes a minute to escape from the chamber, a volume 
of water will pass, during the same time, under the di- 
rect pressure of the conduit, through the orifices, S, 0, 
T. In order that the same volume shall flow under all 
pressures, a movable tube with apertures is introduced 
into the orifice, S, in order to reduce the velocity of the 
water according to the pressure to which the cock is 
submitted. 

In this way the water may be distributed at discre- 
tion and without control ; but it is impossible for sub- 
scribers to cause a continuous flow. They can get from 
14 to 18 pints of water every time that they depress the 
handle, and stop the flow at 
will by raising it ; and so too, 
by depressing the handle 
slowly, they can vary the ve- 
locity of the flow, and conse- 
quently regulate the dis- 
charge. Whatever be the 
volume that flows, it will 
never be able to exceed that 
for which the cock has been 
regulated, seeing that its con- 
struction prevents any con- 
stant discharge of water from 
taking place, and that, too, 
whatever be the position of 
the handle. — La Nature- 



Fig. 4.-DKILL FOB BOEING HOLES IN WATER MAINS. 



Fig. 5.-CHAMER0Y'S INTERMITTENT COCK. 




SCHALL'S IMPROVED DUMPING CART. 

each of which is equal to a second rate capital only. 
It very naturally results that Paris is likewise the city 
in which it is most troublesome to discover leakages, 
and in which it is most difficult to prevent errors in the 
details of maneuvering, and to find them out soon 
enough to remedy them in time, after they have been 
committed. It is important, then, to know at every 
moment whether all is well with the distribution, that 
is to say, whether the pressure is anywhere lower than 
it ought to be. For ascertaining this, the administra- 
tion, three and a half years ag.>. established manometer 
stations, designed for facilitating t he search for leak- 
ages, and for the control of tliuiiistributiuj; maneuvers. 



two strata of liquid in e£«rfTTbrium, it follows only the 
motions that correspond to those that occur in the 
pressure gauge tube. Such motions are necessarily al- 
most imperceptible, and every apparent depression of 
the diaphragm is a sign of a leak in the branch ending 
at the pressure gauge, and is logically followed by an 
increase that confirms the necessity of an examination. 
The apparatus communicates, through the lamp post, 
with an external cast iron dial, electro-plated with cop- 
per, and protected by a wire screen, through which may 
be read the state of the pressure in the main. Plates 
in relief, forming part of the erfegantly designed dial 
case, give the nature of the water, the number of the 
station, the diameter of the main, and the respective 
altitudes of the latter, of the ground, and of the axis of 
the pressure gauge (Fig. 2). 

Another interesting apparatus is one that permits of 
boring a hole in the main under pressure, in order to 
form a new branch at any point, without interrupting 
the circulation of the water. This is shown in Fig. 4. 
The cock from which the new conduit is to branch is 
inserted in the main while the hole is being bored, and 
automatically as it were, and the connection is made 
without the loss of a drop of water. During the ope- 
ration, the few iron shavings that areformed drop into 
the main and are carried off by the water. As may be 
conceived, such cocks are numerous in a city like Paris, 
and are still more so in the dwellings, for the various 
needs of daily consumption. - • 

The water is now delivered, as per policy, either by 
gauge or by the meter. Paying for it at so much per 
cock, which was formerly so much in vogue, for domes- 
tic uses, gave rise to so many abuses that it is now 
abandoned, save in the case of apartments, where it is 
stipulated that the special cocks shall prevent a con- 
tinuous flow. The various kinds of these cocks now 
used are shown at the exposition. Among them, there 
is one that is of very recent invention, and is due to 
Mr. H. Ohaineroy. This apparatus (Fig. 5) is thus put 
in place: The cap, H, is removed, and the piston, E, 
and clack valve, D, are taken out ; both the valve, D, 
and its seat are carefully wiped, and the cock is 
screwed to a coupling affixed to the conduit. A glass 
of water is poured into the cock, in order to fill the 
lower chamber, M, the clack, D, is introduced, the 
chamber, F, is filled anew, and then the piston, D, is 
introduced with care up to the upper level of the cock, 
and the excess of water escapes through the upper ori- 
fice. Then, while the handle, L, is' held back, the cap 
is screwed on again. This operation is indispensable 
in order to expel the air contained in the chamber ; for 
without such a precaution, ram strokes would occur. 
The cock being charged, it suffices, in order to get 
water, to push the handle down. When once the flow 
is interrupted, the handle is raised, and then, on being 
depressed anew, the same volume of water will flow. 

The internal mechanism operates as follows : When 
the handle is pushed downward, the cam repels the 
piece, G, which drives the upper piston, E ; the water 
in the chamber, F, transmits this motion to the lower 
piston, C, which is connected with the clack, B, and 
the water escapes freely through the orifice, O ; but 
the action of the spring causes, the clack, B, to rise so 
slowly that the water in the chamber, F, finds it diffi- 
cult to escape through the small clack, D, which closes 
the conduit, Z, more or less perfectly. If the water 



IMPROVED DUMPING CART. 

The accompanying engrav- 
ing represents a novel form 
of dumping cart, the inven- 
tion of Mr. Reuben T. Schall; 
of Norristown, Pa. The axle 
is provided with two vertical 
racks, formed upon the forward faces of standards 
having, longitudinal slots. Engaging with the racks 
are small gear wheels, carried by a transverse shaft 
mounted in bearings on the wagon frame. Upon 
one side of the frame is mounted a train of gearing, 
operated by means of a crank handle, and engaging 
with the wheel that meshes with the rack, so that when 
the crank is turned the gear wheels will travel, up the 
racks, and raise the cart body and shafts. After the 
cart has been sufficiently elevated to permit of the 
dumping of its load into a chute, a properly arranged 
lever upon the side of the cart opposite the gearing is 
drawn down, and the body of the cart swung to the po- 
sition shown in the engraving, the rear end being sup- 
ported by a staff connected with the lever near its 
back end. The cart frame is provided with two studs, 
having disk-shaped heads, which ride within the slots 
in the standards, and thus guide the cart body, the disk- 
shaped heads fitting against the outerface of the stand- 
ards. The shafts are pivotally connected to the frame, 
the forward parts of the side timbers of which are slot- 
ted to permit the passage of staples carried by the 
shafts, a bar being inserted in the staples above the 
frame to keep the cart from dumping. 



CURTAIN FASTENER. 

The curtain fastener herewith illustrated is the in- 
vention of Mr. Wm. Wiedemann, of Lawrence, Kan. 
To the base plate are pivotally connected two jaws j. 
the inner portion of each jaw is formed with a semicir- 




WIEDEMANN'S CURTAIN FASTENER. 

cular recess and the outer portions form thumb wings, 
and are normally held apart by a spring. By pressing 
upon the thumb wings, the jaws are thrown apart to 
permit the head of the button to pass between them, 
so that when the pressure is released the jaws will close 
about the shank of the button and firmly hold it. In 
applying this fastener to a carriage or other form of 
curtain, ears on the base plate are forced through the 
curtain and passed through apertures made in a retain- 
ing ring, after which the ears are turned down to clamp 
the fastener to the curtain. This fastener will hold 
the curtain against displacement by the wind, and can 
be easily buttoned and unbuttoned. 
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MACADAMSFINS. 

(Continued from first page.) 
the world never dreamed of, have been produced ; 
life boats have been devised ; lights and signals 
improved ; compartments arranged ; human ingenu- 
ity has been applied in all possible directions, with 
the object of preventing disaster and of saving life. 
But the hard fact remains that until this present 
day all these efforts, all these expenditures, have been 
fruitless in respect to the discovery of efficient means 
for averting the greatest of marine disasters, namely, 
collisions. 

When collision is imminent, whether between ves- 
sels on the smooth waters of rivers or lakes or on the 
open sea, in clear weather or in fogs, against icebergs, 
sands, or rocks, in nine cases out of ten the danger is 
foreseen by those on board, for a short time, generally 
forseveral minutes, forafew seconds at the least. What 
a blessed thing it would be if every vessel were fur- 
nished with a device whereby it could be instantly 
stopped, when going at full speed, or say within a space 
of a dozen seconds of time ! Such a device would be of 
unspeakable value in preventing disaster, and would 
wrest from the sea some of its greatest terrors. 

It is this invention we to-day illustrate and describe. 
As before intimated, it is now in daily practical opera- 
tion, open to the public and to critical examination by 
any one who desires. 

Our illustration represents the steamer Florence, 
which is fitted with the invention. Our drawing is 
from an instantaneous photograph, and shows the 
water effect produced by the fins at the first moment 
of operation. The invention consists of a pair of fins 
or broad rudders, attached one on each side of the ves- 
sel, near the stern. By the pull of a trigger or lever, 
or by the touch of a button, from the pilot in the pilot- 
house or the look-out man at the bow or other con- 
venient place, the fins are instantly thrown open, the 
water piles up against them with tremendous force, and 
the progress of the vessel is almost instantly arrested 
while the engines are still working. 

The following official report lately made at the in- 
stance of Commodore Chandler, of the Brooklyn Navy 
Yard, gives the particulars of the Florence, and well 
describes the nature and remarkable practical work- 
ings of the invention : 

Navy Yard, New York, August 6, 1886. 

Sir : In obedience to your order of July 13, 1886, we 
have made a careful and thorough test of John 
McAdams & Sons' patent marine brake, and respect- 
fully report : 

The brake in question is attached to the steamer 
Florence, a sidewheel steamer, 127 ft. in length, 21 ft. 6 
in. beam, 6 ft. 6 in. draught at stern, and 171 tons 
measurement ; she has a speed of from 10 to 12 miles 
per hour. 

TheLbrake consists of two plates of iron, 8 ft. 6 in. X 
8 ft. 6 in. x A m - re-enforced horizontally by four 5 in. 
wrought T-irons placed equidistant apart. Sheet 
plates are hinged on their after ends to the stern post 
and planking, and are carefully fitted to the stern of 
the vessel ; at the forward end of each of these plates, 
and at the points where they are re-enforced, are at- 
tached chains which pass inboard through dead eyes, 
inserted in the planking of the vessel, upward in a 
water tight channelway, to and over a sheave placed 
above the level of the water, and immediately below 
the main-deck beams. These four chains are united in 
one, which, passing over the sheave above mentioned, 
is connected with a rod running through a cylinder con- 
taining twenty-three spiral car springs, 8 in. long by 6 
in. diameter, placed end on end, each re-enforced by a 
smaller spiral spring in its center. 

The cylinder containing the springs is secured to the 
deck beams and hull of the vessel. These springs act 
as a cushion, and receive that portion of the pressure 
which is transmitted to the chains. Attached to the 
main chain, before its connection with the spring rod, 
is another chain leading to a windlass, by means of 
which the brake is drawn in and secured closely to the 
side of the vessel. 

A spring is fitted between the side of the vessel and 
the plates to start the latter when required. A hinged 
pawl holds the plates in place when closed, and can be 
tripped by means of a wire passing from it to the pilot 
house. 

The operation of the brake is as follows : 

The pawl being tripped by means of the bell wire, 
the windlass relieves the chain, and the spring, acting 
upon the inside of the brake, forces it slightly outboard, 
permitting the water to enter between the sides of the 
vessel and the brake. 

The pressure of this water produced by the velocity 
of the vessel forces the brake open, when it is checked 
by the four chains attached to its outboard edges, and 
the force of the blow is cushioned by the spiral springs 
at the end of the chain. The strong pressure of the 
water forward of and acting upon the 110 square feet 
of immersed brake immediately checks the speed of the 
vessel, and quickly stops her. 

Experimenting with the brake, the board found that 
it was tripped and operated with the greatest facility 
and safety, the jar being very slight, as the force was 



cushioned and gradually communicated to the vessel 
through the springs. 

When the engine was stopped at the moment of 
tripping, the vessel stopped in 22 seconds, and inside 
of her length. When the engine was backed and the 
brake sprung at the same moment, the vessel was 
stopped and moved in the opposite direction in 12 sec- 
onds, and in a space of about 35 feet. When the brake 
was sprung with the engine still going ahead as rapidly 
as possible, the speed of the vessel through the water 
was immediately arrested, and her motion so slow that 
no serious damage could have been effected had the 
boat collided with another. 

Operating one wing of the brake as an aid to the 
rudder, the vessel was turned in a circle of about 150 
yards diameter, and changed her course 90° in 50 sec, 
making a complete circle in 3 minutes and 47 seconds; 
whereas without the brake, and with the rudder alone, 
the circle was about 250 yards diameter — 90° change of 
course obtained in 42 seconds, and the coujpiete circle 
in 3 minutes and 27 seconds. The velocity of the vessel 
in the former case was greatly retarded by the brake. 

As a means of preventing accidents when a vessel 
having this brake is in danger of colliding with anoth- 
er, it is unquestionably a success, and if properly fitted, 
cared for, and kept in order, can be thoroughly relied 
on to work satisfactorily ; but in the evolutions of 
naval vessels while in action, the brake would never 
be used, as it would retard, rather than increase, the fa- 
cility with which the ships could be managed. In- 
closed we forward tracings of the brake. 

Very respectfully, your obedient servants, 

Jno. W. Moore, Chief Engineer, If. 8. iV. 
Birs C. Samson, Cadet Engineer, IT. 8. if. 
M. A. Anderson, Cadet Engineer, U. 8. N. 
To the Commandant, New York Navy Yard. 

Commandant's Office, Navy Yard, New York. 
For information of Bureja^Steam Engineering. 
Forwarded Aug. 7, 1886. 
R.. Chandler, Commodore Commandant. 

The only comment we have to make on this report 
is in respect to the conclusions of these officers that 
the fins would never be used by naval vessels in action. 
This, we think, must have occurred because the turn- 
ing qualities were not properly shown to them, and 
they have not foreseen the other advantages in a 
naval action. Neither of these examiners, we fancy, 
.would hesitate, in an action, to pull the lever and stop 
his ship to prevent going ashore or to avoid being ram- 
med ; nor would he refrain from steering with them 
by opening them slightly alternately as needed, if his 
rudder became disabled, ov by striking a torpedo, as in 
Mobile Bay, when the Union ironclad Tecumseh and 
over a hundred lives were lost by running on visible 
torpedoes. In the varying emergencies of an action, 
there are moments when the judicious use of this 
invention would be of supreme importance, perhaps 
decisive of the battle. We think a war vessel should 
have at least as many advantages as other vessels. 

We have had the opportunity of witnessing several 
trials of the invention on board the Florence. Our 
observations fully confirm, and, indeed, have given us 
results even more favorable than those set forth in 
the above report. . The crushing power or principal 
momentum of the boat seems to be overeoi»e in 
about ten seconds after the trigger is pulled, and 
within a distance of about twenty feet ; or in other 
words, she stops in less distance than she travels in 
one second. We also understand that a 1,400 ton 
steamer has been just as successfully stopped. 

An idea of the vast importance of this invention 
may be formed by considering some of the published 
statistics. According to the London limes, the record 
of collisions and wrecks for the five years ending 1881 
numbered 8,865, and the number of lives lost was 19,034. 
Doubtless the majority of these disasters would have 
been prevented had the vessels been provided with the 
Macadamsfins. It seems almost certain that such 
disasters as the sinking of the Oregon, or that of the 
colliding of the Gijon and the Laxham last year, by 
which 200 lives were lost, or the collision of the Ciin- 
bria and the Sultan, 300 lives lost, could not occur 
where this invention is employed. The success of the 
Macadamsfins is an immense gain for humanity. In 
our opinion, there is no honor too high, no reward too 
great, for bestowal upon its worthy inventor. It has 
only been by the exercise of the greatest perseverance, 
and the expenditure of large sums of money, by him- 
self and his sons, that he has. at last succeeded in per- 
fecting it. The value of the service he has rendered, 
to his fellow men in developing this improvement is 
incalculable. 

This invention should have the immediate atten- 
tion of our own government and of every maritime 
nation. It is one of those great humane inventions 
that should, if possible, be made free by governmental 
purchase if required. At a comparatively small ex- 
penditure, every ship, every steamer, every craft that 
floats, can be fitted with the Macadamsfins ; and laws 
will doubtless be duly passed requiring its adoption. 
Applied to large vessels, its operation will be even 
more certain and effective than on small boats, for the 



deeper the ship, the more powerful will be the action of 
the fins. Our Navy Department should lose.no time in 
applying the invention to one of its largestj^els, with 
a view to determine the forms and proportions best 
adapted for all ships in the service. The Chamber 
of Commerce will do well to use its influence in calling 
the attention of owners and masters to the importance 
of the invention, as indicated in the foregoing report 
and as exhibited daily on board the Florence.- The 
steamer leaves the Brooklyn Bridge wharf for Staten 
Island every wgek day at 10% A.M., returning at 1 
P.M. Further information can be obtained from John 
McAdams & Sons, 978 Kent Avenue. Brooklyn, New 
York, D. S. A. 



Remarkable Collection or Homing Pigeons. 

An enormous flight of pigeons, consisting of some 
seven hundred or eight hundred birds, took place at 
Dover, England, on the morning of August 30, for a 
race from that place to Brussels. The birds were 
brought over on Saturday night in baskets, which 
formed part of the deck cargo of the Ostend mail packet. 
The pigeons belong to different Belgian societies, and 
were flown in connection with the society Sans Peur, 
of Laeken, near Brussels. The start was a very in- 
teresting sight. The channel being fairly clear, the 
baskets were placed in tiers on the quay, the flaps 
on a given signal were let down, and simultaneously 
the birds rose like a cloud, and, after circling in the 
air for a moment, headed southward and made off in 
the direction of Calais, all being well away -within 
the space of two minutes. A similar race is being 
arranged from London to Brussels. Some five hun- 
dred birds, trained to act as messengers in case of 
war, and belonging to different societies in and around 
Paris, were also recently flown from Dover to Paris. 

As our readers probably know, the training and 
flying of homing pigeons has become the national 
sport in Belgium. Almost every family has a pigeon 
chamber in the upper part of the house. Baseball in 
the United States is nothing as compared with the 
homing pigeon sport in Belgium. 



The Chevrenl Centenary. 

On August 31 of the present year, Michel Eugene 
Chevreul, one of the greatest of the chemists of France, 
completed his one hundredth year. He has now en- 
tered the second century of a life of unselfish labor in 
his profession. His history is of special import at the 
present time, when money is by so many considered 
the criterion of personal worth. For Chevreul in his 
discoveries had the opportunity of making a colossal 
fortune, but took no advantage of his abilities, save in 
the direction of science. The entire stearic acid indus- 
try was founded by him, and has yielded millions to 
its commercial prosecutors. From his earliest years he 
was a worker in science, a pupil. of one of Lavoisier's 
disciples, a celebrated scientist wedded to his labora- 
tory, so busy in his work that he " had no time to 
make money." His life, marked by its labor and its 
utter simplicity and abstemiousness, is a fit model for 
the scientific worker. He drinks nothing but water, 
unless his physicians insist on his mixing it with some 
stimulant, and then he uses beer. A little meat, eggs, 
and beans constitute his diet. His work, besides the 
memorable fatty acid investigation, embraces the the- 
ory of colors, wherein his researches were classic. 

Besides this, he has traversed the whole field of 
chemistry, leaving his foot-marks everywhere. He 
discovered the cause of the brightness of Rubens' 
yellows. The great Dutch painter had empirically hit 
upon the use of complementary colors as contrasts, 
and so had brightened his colors. Delacroix seized 
upon this beautiful discovery and utilized it to such 
good purpose as to win by his celebrated color effects 
much of his renown. In 1803 Chevreul began his 
studies of chemistry, and distinguished himself by 
original work. In 1882 he convulsed the French Acade- 
my by quietly stating that " the experiments he had 
described were not of very recent origin ; he had re- 
ported them in outline at a meeting of the Academy 
in 1812 " {L> Illustration). 

In honor of his centenary, a banque#was given at 
the Hotel de Ville, in Paris, on August 31, which was 
participated in by some 350 guests. ^. festival and 
torchlight procession on the boulevards followed, and, 
by some process, the astute General Boulanger, who 
was present at the banquet and in the procession, 
seems to have been converted into the lion of the 
hour, being subsequently serenaded at his residence. 

At present, Professor Chevreul spends his days in 
the laboratory of the Gobelin Tapestry manufactory, 
where he has been professor of chemistry and director 
of dyeing since 1824 — for 62 years. There seems little 
reason to apprehend his early death, save for the bare 
fact that he has passed the century of life that is ac- 
corded to so few. Authentic instances of centena- 
rians are extremelv rare. 



It is said that the application of a bit of ice, or even 
cold water, to the lobe of the ear will stop hiccough- 
ing. 
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THE STAB BLACKSMITH'S HAND BLOWER. 
The blacksmith's hand blower which we herewith 
illustrate is the invention of Mr. C. Hamnielmaun, and 
is manufactured by the Star Machine Company, of 198 
and 200 Terrace, Buffalo, N. Y. The main wheel is re- 
volved by means of a rack, which is moved up and 
down in guides attached to one of the standards, and 
which engages with a pinion provided with a suitably 
arranged clutch. The rack is operated by a lever hung 
on a swivel. By means of set screws, any wear of the 
pinion and rack can be taken up. This blower can be 




THE STAB BLACKSMITH'S HAND BLOWER. 

easily attached to any stationary hearth ; it occupies a 
floor space of only about two feet square. With little 
labor it will produce all the blast needed by any black- 
smith's fire. 

m < « > m 

THE " QUAKER CITY " GRINDING MILLS FOB COBN AND 
COBS, GRAIN, BONES, ETC. 

The accompanying illustrations represent some 
recent improvements in a well-known disk grinding 
mill, adapted for grinding grain, corn, and oats mixed, 
or corn and cobs, both old and green, bones, etc., as 
well as for grinding minerals and paint, and a wide 
variety of work. The cutting of the cobs, bones, etc., 
is effected by a hardened cast steel knife,^et edgewise 
into the cone-shaped cutter-head upon the spindle. 
When this knife requires grinding or renewing, it is 
lifted from its seat by driving a cold chisel under one 
end, and it can be easily driven back again after 
sharpening. 

Itis shown in position upon the spindle in the illustra- 
tion, near the single grinding mill. Back of the knife, 
and iriiide of the grinding disks, is a series of pockets 
formed in the cone head, to act as receptacles when 
the knife cuts too fast for the disks to grind, these 
pockets delivering their contents to the disks when 
the knife cuts slower, and thus equalizing the work. 
One such knife upon the cutter head is considered pre- 
ferable to more than one, as allowing more time for the 
cobs to descend between cuts. 

The double mill works on the principle of gradual 

reduction grinding, the top mill cutting and grinding 

as fine as a single mill, and then discharging into the 

Jower mill, which grinds still finer, and discharges the 




product from either side of the case as desired. The 
belt, as shown, passes over both pulleys, in the manner 
indicated by the arrow, thence back to the driver, and 
in this way is found to work well, without slipping. A 
hopper and feed shoe is provided for feeding all 
shelled grain. 

The grinding disks are of cast steel, interchangeable, 
and cheaply renewed. They are divided into the saw- 
toothed inner edge or eye, upon which is located the 
conveyer flights ; the bosomed space between the disks 
is filled with furrows, running their knife edges front to 
cut the grain fine, and the flat outer portion with furrows 
running their inclined side front, crushing or mellow- 
ing the already cut meal, in the manner of corrugated 
rolls running at different speeds. The spindle is of 
steel, with hardened steel button between its end and 
the temper screw. It has a hub which carries the run- 
ning disk, cob-cutting knife, eccentric, and pulley. 

These mills are manufactured by Messrs. A. W. 
Straub & Co., of No. 3737 Filbert St., Philadelphia, Pa. 

■»««>» 

An English Trade mark Case. 

In the Court of Appeal, London, Lords Justices 
Cotton, Lindley, and Lopes recently decided the ques- 
tion whether a representation of the article sold could 
be itself used as a trade mark. 

Messrs. Edward James & Sons manufacture black 
lead in the shape of dumpy cylinders rounded at one 
end. To these they had applied the term " Dome- 
shaped," and had registered a black dome as their 
trade mark for the article in 1877. 

Last year they brought an action against M. J. Parry 
& Co., to prevent the use by them of certain labels on 
which representations of "cylinder" black lead ap- 
peared, which the plaintiffs alleged infringed their 
trade mark. The defendants moved to have the plain- 
tiffs' design removed from the register of trade marks, 
on the ground that it was not the proper subject of 
a trade mark. The late Mr. Justice Pearson, on De- 
cember 21 last, gave judgment for the defendants, 
holding that a pictorial representation of the actual 
article to which a mark is applied is not a proper 
trade mark. He said that it was curious there had 
I been no decision on the subject in the courts of this 
country, though there were several in those of the 
United States of America in accordance with his view. 
Since the hearing by Mr. Justice Pearson, Messrs. 
Parry & Co. have ceased to manufacture blacktlead, 
and have discontinued the use of the mark in ques. 
tion, so that the injunction has become immaterial to 
the plaintiffs ; but the plaintiffs appealed jfrom the 
decision so far as it ordered the registration of their 
trade mark to be vacated. 

Lord Justice Cotton said that the only. question 
was whether Mr. Justice Pearson was right in say- 
ing that.the dome could not be registered as a trade 
mark. The plaintiffs could not possibly claim any 
monopoly in the shape. But the registration of the 
mark did not purport to give them any such mono- 
poly. They claimed a right to use the dome as their 
trade mark, in whatever shape they might sell their 
black lead. In his Lordship's opinion, there was no- 
thing to prevent its being registered under the Act as 
a trade mark. The Act (that of 1875) required, by sec- 
tion 10, that a trademark should consist of (inter alia) 
" a flistinctive device, mark, heading, label, or ticket." 
Was this dome a " mark " ? It certainly was. Was 
it distinctive 1 His Lordship thought it was, and that 
it would be so, even if the plaintiffs sold their black 
lead in a different shape. Mr. Justice Pearson treated 
the case as an attempt to register a picture of the 
article that was sold. But it was not really that. It 
was true that the plaintiffs did sell their black lead in 
the shape of a dome. But they impressed the mark 
on the article as their trade mark. They had also 




used the words "registered shape" on their labels. 
That was wrong. But, in his Lordship's opinion, the 
dome could be registered as a trade mark. Some Ame- 
rican cases had been referred to, and of course this 
court would pay regard to the decisions of American 
judges, though they were not binding on it. But in 
his Lordship's opinion, the cases referred to were not 
authorities upon the point raised in the present case. 

Lord Justice Lindley was of the same opinion. The 
evidence proved that the dome was a distinctive 
mark. Why, then, should not the plaintiffs place it 
upon the article which they sold ? If they chose to 
sell their black lead in the shape of a cube or a sphere, 
why should they not mark it with a dome 1 His 
Lordship agreed with Lord Justice Cotton as to the 
American cases. He was unable to adopt the view of 
the American judges as applied to the English statute. 

Lord Justice Lopes concurred. He said that by a 
" distinctive mark " he understood a mark as to which, 
in case of an alleged infringement, it would be clear 
what that infringement was, and a mark distinct from 
all other marks used in the same class of trade. It was 
said that this mark could not be registered because it 
was a picture of the article itself. But it could not be 
disputed that it would be a " distinctive mark" if the 
plaintiffs sold the article in the shape of a square. Why 
was it the less a " distinctive mark " because the article 
was sold in the shape of the mark itself ? The Ameri- 
can cases were of very little value without seeing the 
American Act upon which they were decided. 



IMPROVED GAS STOVE. 
This stove may be formed of a single chamber, having 
at its top radiating hollow arms formed with a series 
of holes in each of their sides from which the escaping 
gas is burned, and having its bottom, in which are air 
inlet holes, contracted to fit snugly upon the gas 
jet. The air holes are placed slightly below the top 
of the jet, and serve to admit air, which mixes with 
the gas on its passage to the burner holes, thereby 
causing a thorough combustion, with intense heat, 
and without smell or the formation of lampblack. 



STRAUB'S "QUAKER CITY" DOUBLE GRINDING KILL. STRAUB'S 'QUAKES CITY" SINGLE GRINDING MILL. 




BISBEE'S IMPROVED GAS STOVE. 

Upon the upper surface of the arms are suitable sup- 
ports for holding the object to be heated. 

Or the stove may consist of several chambers, each 
formed at its upper end with a cluster of radiating 
hollow arms, as shown in the engraving. The lower 
ends of these chambers fit upon gas burners, and are 
constructed in the same manner as the one already 
described. This arrangement provides for the free es- 
cape of the products of combustion and also for the free 
access of air to the gas jets, so that the carbonic acid 
gas given off at one part of the stove will not deaden 
the flame at another. The side rim directs a copious 
supply of air to the burners and prevents side draught 
from deflecting the flame from the object being heated. 

This invention has been patented by Mr. Clarence 
L. Bisbee, of 198 17th Street, Brooklyn, N, Y. 



Balloon Photography. 

M. M. Tissandier and M. Nadar, the well known 
Parisian photographer, made a balloon ascent from 
Auteuil on July 2, 1886, at 1:20 P.M., and subsequently 
descended at Segrie (Sarthe) about 7:10 P.M., after 
a journey of 180 kilometers. The altitude reached 
was not over 1,700 meters, and during the voyage M. 
Nadar took not less thirty photographs of the instan- 
taneous kind. Of these there were about a dozen which 
are said to be by far the finest specimens ever obtained 
from a balloon. They comprise two views ofVersailles, 
showing in plan the palace and one part of the gar- 
dens from a height of 800 meters. Another is a view of 
Sevres above the porcelain factory from a height of 600 
meters. A third gives a view of a quarter of the towni 
of Belleme (Orne) from a height of 900 meters ; and 
others give views of the little town of St. Remy (Sarthe) 
and its environs. The height in some of the latter 
cases was 1,200 meters. The time of exposure for the 
gelatino-bromide plates. was ^J^ second. The photo- 
graphs have been enlarged by M. Nadar with a new 
kind of Eastman paper, and the fineness of the detail 
shown is remarkable. 
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THE SHADOW BIBD AND IIS NEST. 

Many birds build nests of double compartments, 
but there is one bird at least which has three distinct 
chambers in the large nest it builds. This is the 
shadow bird (Scopus umbuetta), an African species. In 
speaking of them, Layard says : 

They are strange, weird birds, frequenting ponds, 
marshes, rivers, and lakes, flitting about with great ac- 
tivity in the dusk of the evening, and preying upon 
frogs, small fish, and similar fare. At times, when two 
or three are feeding in the same small pool, they exe- 
cute a singular dance, skipping around one another, 
opening and closing their wings, and performing 
strange antics. They breed on trees and rocky ledges, 
forming a huge structure of sticks and clay. Some of 
these sticks are of considerable thickness. The nests 
are so solid they will bear the weight of a full grown 
man upon their dome top without collapsing. The en- 
trance is a small hole, generally placed on the most in- 
accessible side. The pure white eggs are from three 
to five in number. On my 
late friend Jackson's farm, 
at Nels Poort, there is a 
singular rocky glen be- 
tween two hills. In this 
spot a beautiful permanent 
spring, called Jackall's 
Fountain, takes its rise. 
Of course, in consequence, 
there are wild almonds and 
other trees ; indeed, the 
place is a little oasis amid 
the barren mountains, and 
& favorite resort for hy- 
enas, jackals, leopards, 
and other wild animals. 

On the ledges of rocks in 
this secluded spot a colony 
of shadow birds have built 
for years. Some of the 
nests are quite inaccess- 
ible, while others can be 
reached with a little trou- 
ble. I counted six or eight 
within fifty yards, all ex- 
hibiting the same form and 
structure, and some of 
them containing at least a 
huge cart load of sticks. 
About some that I visited 
I found brass and bone 
buttons and bits of crock- 
ery, bleached bones, etc. 
Mr. Jackson told me if a 
black lost his tinder box 
on the farm, or his knife, 
or any other small portable 
personal property, or if 
such article were lost with- 
in several miles of the place, 
he made a point of exam- 
ing these nests, and fre- 
quently with success ; the 
occupants, like the brown 
birds of Australia, .embel- 
lishing their dwellings with 
any glittering or conspicu- 
ously colored object, they 
can pick up. In the kar- 
roo between Worcester 
and Robertson, I saw a 
nest placed on the ground 
on the side of a trifling 
rise. It was three yards in 
length by one and a half 
across, and had a small en- 
trance hole at one end. 

We learn from Jules 
Verreaux that these re- 
markable structures are built in three compartments, 
the partitions of which,, like the outer wall, are care- 
fully and, to use his expression, "artistically" worked 
together in twigs and clay, and are entered by a hole 
just large enough to admit the body of the bird. 

Of these apartments the hindermost is the largest, 
and is so raised as to remain dry should heavy rains 
penetrate the other parts of the nest. So excellently, 
however, is the entrance constructed that such ac- 
cidents rarely occur, or, if water should break 
through, are readily and at once repaired. The large 
back chamber, or nursery, is covered with a soft, dry 
bed of various vegetable fibers for the reception of 
eggs, which are hatched by the united attentions of 
both parents. The second compartment serves as a 
pantry, and usually contains a goodly supply of pro- 
vender; while the small outer compartment is employed 
as a guard room, from which a strict watch is kept in 
case of approaching danger. Verreaux says that the 
vigilant owner crouches flat on the ground as he recon- 
noiters, keeping his head protruded through the en- 
trance hole. 

The young, when first hatched, are almost naked, 



They grow slowly, and are tended with great affection 
by their parents, who feed them principally at early 
morning and in the evening. 

The shadow bird is a wader, and represents a family 
possessing a compact, almost conical body, short, thick 
neck, com paratively large head, and broad, in uch round- 
ed wing, in which the thirdfeatherislonger thanthe rest, 
and a medium sized, rounded tail. The high beak is 
longer than the head, straight; compressed at its sides, 
and bent at the tip. The feet are moderate, with toes but 
slightly connected. The head is decorated with a large 
crest, extending backward, and the thick, close plum- 
age is of an almost uniform amber brown, with the 
under side of a slightly lighter tone. The quills are 
glossy, and somewhat darker than the back, and the 
tail feathers are relieved by a broad purplish-brown 
band at their extremities, and narrow, irregular lines 
of the same at their roots. 

The eye is dark brown, the beak black, and the legs 
and feet either black or blackish-brown. 




THE SHADOW BIRD AND ITS NEST. 



The length is 20, and the breadth 40 inches. The 
wing measures llf inches, and the tail 6 inches. The 
female differs in no respect from her mate. This re- 
markable species inhabits all the central and southern 
portions of the African continent, including Madagas- 
car. It is also met with in Southern Arabia, but is no- 
where numerous. 
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Ventilation of Passenger Ships. 

There are some annoyances which travelers continu- 
ally experience with much discomfort, and with invol- 
untary resignation assume are irremediable. Among 
these are the stifling, oily, painty, stale kitchen odor 
and sickening atmosphere of almost all the cabins of 
the steamers by which the shores of Prance, Holland, 
Belgium, and other countries are reached. It is 
always there, and is associated in the mind of every 
traveler as a gantlet to be run in the first part of a 
journey to the Continent, and a purgatory to be gone 
through as the final destroyer of the pleasures of a Con- 
tinental holiday. Why the enormous numbers of long 
suffering English travelers have raised no voice on the 
with but a slight development. of grayish-brown down, subject is inexplicable, especially when the readiness 



to complain of railway shortcomings is remembered. 
There is no reason why steamship berths should not 
be well ventilated. Those who are robust and happen 
to have a main-deck berth can, in moderate and fine 
weather, open the side lights, especially if they do not 
object to a blast that would do to serve a forge fire. 
Those in the lower berths cannot enjoy fresh air even 
by this means, and must leave the door open and ven- 
tilate With the thick atmosphere from the interior of 
the vessel, which is laden with the odors already men- 
tioned. In a rouglujassage, and when every part of 
the vessel is crowd™ with passengers, the combination 
of smells is enough to kill off all those who are not ac- 
customed to what any physiologist would pronounce 
a poisonous atmosphere. This need not be ; and as 
there are so many almost equally convenient routes to 
the Continent, it is surprising that some of the steam- 
boat companies have not bid for the best patronage by 
effectively ventilating their vessels. A steamship 
berth is, of all places, the one which, if the least at- 
tention is to be paid to sani- 
tary welfare and comfort, 
should be most plentifully 
supplied with fresh air; 
but it is the least, and 
natural sickness is aggra- 
vated by this unnecessary 
foulness. 

Every berth should be 
connected with a thorough- 
ly effective ventilating sys- 
tem, or every group of not 
more than three berths 
should have a complete 
and separate ventilation. 
Mechanically, there would 
be no difficulty about this. 
One of the simplest meth- 
ods would be to fix one or 
two powerful ventilating 
blowers in suitable places 
for passing a large quantity 
of fresh air down into the 
saloon and passages, the 
exit for the air being only 
through outwardly venti- 
lating openings, such as flat 
grids, with plate, valve-like 
covers. Communicating 
with these should be ven- 
tilating trunks, to carry 
off bad air by an opening 
placed in every berth. The 
arrangement need not in- 
volve any element of dan- 
ger in the worst weather, 
and the blowers might be 
worked by the main en- 
gines or by a separate 
engine. A more efficient 
method would perhaps be 
possible by means of ven- 
tilators at different parts of 
the vessel, worked by means 
of water under a small pres- 
sure, each ventilator to ap- 
ply to one or a few berths. 
This system would lend 
itself to any arrangement 
of berths ; and with the 
facility with which water 
at from sixty to seventy 
pounds per square inch, 
and in the small quantity 
required, could be supplied 
by a pump worked by the 
main engines, would make 
this arrangement compar- 
atively inexpensive. Thick 
lead or ordinary iron piping for the conveyance 
of the water costs but little, and is inexpensively 
laid. Ventilators of this kind were exhibited in the 
Health Exhibition, and one, which received a gold 
medal, acted either as a forcing or exhaust ventilator. 
There is presumably no difficulty in ventilating cabins 
which could not be easily overcome. The one pre- 
ventive of proper ventilation on board passenger 
steamers is probably the cost of ventilating. The ad- 
dition to the capital cost of a steamer for this pur- 
pose would, however, be small, and would soon be 
looked upon as insignificant, once steamship owners 
were taught to look on fresh air in berths or cabins 
as a necessity ; and it is at least as much a necessity as 
freshwater, for on short, voyages passengers can do 
without drinking water, where there are always plenty 
of aerated waters and other substitutes. Even in cold 
weather, passengers will run the risks of passing the 
night on deck rather than breathe through the night 
the stuffy atmosphere of cabins for which they have 
paid. Surely, it is time that some streps were taken in 
this matter, not merely for the comfort of the passen- 
gers, but as a most necessary sanitary reform. — The 
Engineer. 
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IMPROVED POST DRIVES. 

The engraving represents a post driver arranged in 
connection with the running gear of an ordinary form 
of farm wagon. The post driver consists essentially of 
a central beam, through a slot in one end of which is 
passed a short vertical standard, carried by the forward 
cross strip of the frame of the wagon. The rear end of 
the beam is supported by the rear cross strip, in which 
is a series of holes, so that the beam can be held in dif- 
ferent positions by pins. Pivoted in a slot in a securely 
braced vertical standard, carried btthebeam, is a lever, 
provided at its rear end with a heavy hammer. To 
the rear end of the beam are pivotally connected 
guides. 

The main beam can be swung to any desired position, 
and as its slot is quite long, it may be moved forward 
or backward, in accordance with the position of the post 




REISOR'S IMPROVED POST DRIVER. 

to be driven. In operating the machine, the beam is 
placed so that when the upper end of the post is resting 
against the extended end of the beam, the post will be 
in a vertical position, the guides being then swung 
up out of the way. After the post has been thus placed, 
the guides are turned down and their cross bar is put 
in position to hold the post against the end £>f the 
beam. The operator then raises the hammer by de- 
pressing the opposite end of the lever, and allows it to 
drop upon the post, the force of the blow being varied 
by the amount of elevation given to the hammer. 

This invention has been patented by Mr. Andrew S. 
Reisor, of Reisor, La. 
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LIFTING JACK. 

The annexed engraving shows an improved form of 
adjustable wagon jack constructed so as to be semi-au- 
tomatic in its operation. Rigidly secured to the heavy 
base block are two vertical standards. A tube is ar- 
ranged about one standard, being stepped in and rig- 
idly fixed to a sleeve formed with lugs, upon which 
there are placed two chains, the upper links of which 
are engaged by hooks formed at the ends of the arms 
of a forked lever piVoted to the other standard. In 
the upper end of the tube thefe'is an adjustable rod. 




CHURCHILL'S LIFTING JACK. 

The tube and its rod are uaised when the lever is de- 
pressed, and are held in an elevated position by a catch 
arm formed with a shoulder, which, as the tube is 
raised, falls in below the lower edge of the sleeve. 
When it is desired to lower the tube, the lever is de- 
pressed. This movement causes the sleeve to strike 
against an inclined face on the upper end of the catch 
arm, which is moved away sufficiently far to permit a 
earn faced guide pivoted to the arm to fall to a hori- 
zontal position, as shown in the right hand figure, 



when it will hold back the catch arm during the de- 
scent of the tube. 

This invention has been patented by Mr. J. W. 
Churchill, of Clark's Green, Pa. 

« h i » ■■ 

A Remarkable Artesian Well In Iowa. 

Quite a sensation was made on Aug. 31 by the extra- 
ordinary force developed by an artesian well at Belle 
Plaine, Iowa. It had beendrilled four inches in diame- 
ter to a depth of 180 feet, when suddenly a great vol- 
ume of water burst into the air that was at first entire- 
ly uncontrollable, and an engineer was summoned from 
Chicago to assist in the emergency. The flow after- 
ward subsided somewhat, though the well continued 
for a further period to yield an estimated quantity of 
5,000,000 gallons daily, with a pressure of 25 pounds to 
the square inch. The well was sunk through the sur- 
face drift, shale, and blue clay, till it is supposed to 
have reached a stratum whose outcrop was about 
twenty miles distant, with an average dip of fifteen feet 
to the mile, thus giving an immense pressure from the 
distant fountain head. 



BASEBALL-SCIENTIFIC BATTING.-NO. 2. 

BY HENRY CHADWICK. 

In the science of batting, there are certain rules, 
the neglect of which must prove damaging to the 
batsman's general play. First comes the rule which 
requires that he should "stand at ease" in his posi- 
tion when he takes his bat in hand ; that is, to stand 
so as to be able to swing his bat to meet the ball with 
the easiest movement at command. Then comes the 
rule governing the proper method of swinging the bat 
forward to meet the ball with the best effect; in 
this latter rule, the manner in which the batsman 
stands has an important bearing. Then follows the 
proper method of poising the bat preliminary to mak- 
ing the forward swing in striking at the ball, which 
is also very important in making the hit effective. 
But the most important rule in the science of bat- 
ting, which hasj up to within a few years past, been 
but little understood, is that governing what is tech- 
nically known as " facing for position," that is, tak- 
ing your stand at the bat in such a manner as to con- 
trol the forward swing of the bat to meet the ball so 
as to send it in the direction of either of the three out- 
field positions of the field at your option. The more 
intelligent class of professionals have found it expedi- 
ent to pay more attention to this feature of scientific 
batting tlianTiilheT to, anoTfferesult nasTBeeha ^pT^por-' 
tionate increase of skill in their batting. There are 
many points in scientific batting to be learned before 
a batsman can excel in strategic hitting. First, he 
must practically ascertain the bearings of the natural 
swing of the bat in meeting the ball, and the different 
effect of a swift stroke from a slow one in forming 
these bearings. Measuring the semicircular line of 
the swing of the bat, from the line of its position as 
it is held over the shoulder in readiness to strike to 
the point of its meeting the pitched ball, it will be 
seen that the swiftness of the forward stroke has 
much to do with giving special direction to the hit 
ball. A slow stroke will cause the bat to meet the 
ball back of the line of the home base, over which the 
ball has been pitched, while a medium stroke will 
meet the ball on the line of the base, and a swift stroke 
forward of that line. The effect of the slow stroke 
would be to send the hit ball to the right field ; that 
of the medium stroke, to center field ; 
and that of the swift stroke, to left 
field. The appended diagram (Fig. 1) 
illustrates the lines of these several 
strokes, in accordance with the for- 
ward swing of the bat against the 
ordinary speed of the pitched ball. 
The varied speed of the pitched ball, 
however, has to be taken into consid- 
eration, inasmuch as a slowly pitched 
ball would meet the slow stroke of the 
bat on the line of the base, instead of 
back of it, while a swiftly pitched ball 
would also meet the swift stroke of 
the bat on the line of the base, instead 
of in front of it. The pace of the 
pitched ball therefore becomes an im- 
portant factor in estimating the force 
of the forward swing of the bat, in the 
effort to give the ball a special direc- 
tion. 

In practically carrying out this 
theory of measuring the stroke of the 
bat with the pace of the ball, we bring 
into play the art of facing for posi- 
tion, which art is simply that of standing in three 
separate positions, in order to send the ball from the 
bat in three distinct directions to the outfield. 

This "facing for position" in batting is one of 
the great features of scientific batting, and it is a 
subject calling for some study of the rules which 
govern it. Just as the batsman stands at the bat, 
just so will the regular forward swing of the bat 
meet the pitched ball, all things, of course, being 
equal; that is, presuming that the rapidity of the 



forward swing of the bat is in right proportion to the 
speed of the pitched ball. But the general direction 
of the hit ball, from a properly proportioned swing of 
the bat, is governed by the manner in which the 
batsman stands when prepared to strike at the ball; 
that is, in proportion as he " faces " for the right, 
center, or left field. The appended diagram (Figs. 3 
and 3) illustrates the lines of this " facing for position." 

A close study of the various forces governing the 
swing of the bat in meeting the ball, and of the 
above rules applicable to "facing for position," will 
fully prepare a batsman for scientific batting. 

From the moment the batsman takes his stand at 
the bat to the time he hits a fair ball, he should 
stand in proper form for hitting every single ball 
pitched to him. Unless he makes this a habit, he will 
surely be found a ready victim, to a more or less ex- 
tent, for a skillful, strategic pitcher. The rule with a 
good batsman is always to be in form all the while he 




Fig. 1. 

is at the bat. This is speciall}' necessary to meet the 
uncertainties of a curved line delivery. 



Pasteur's Treatment for Rabies. 

The London Lancet says : Another victim to hydro- 
phobia, after having been submitted to M. Pasteur's 
arjti-rabifticeatment, has been reported. The subject 
was"a young girl of eleVen years of age, who was bit- 
ten at Chassagne, in the department of the Jura, on 
April 27 last. She was taken to M. Pasteur's labora- 
tory nine days after. During the fifteen days she re- 
mained in Paris she went through the usual inocula- 
tions, with ten bouillons of progressive strength ; after 
which she was. declared cured and sent back to her 
family. On June 13 the girl presented the first symp- 
toms of hydrophobia, and refused all nourishment. 
She afterward presented all the other symptoms, and 
died on June 17, in a fit of extreme violence. 

And still another patient of M. Pasteur's is reported 
to have just died. The patient was a Russian woman 
who was bitten by a wolf, and, after having undergone 
the usual inoculations at the laboratory, returned to 
her home, where she soon after succumbed to hydro- 
phobia. This death is the fourteenth out of fifty-four 
persons bitten by wolves, which would give an aver- 
age mortality of twenty-six per cent., which is about 





Fig. 2. 
FACING FOR A RIGHT FIELD HIT. 



Fig. 3. 
FACING FOR A LEFT FIELD HIT. 



the average given in recent statistics of deaths from 
the bites of wolves. 

Intelligence has just been received from St. Peters- 
burg to the following effect : On the 3d and 4th of 
May last, seven persons (five children and two women) 
were bitten by a mad dog in the district. They wqre 
immediately sent to Paris under the care of Dr. 
Winow, to be treated according to Pasteur's method. 
Of the seven patients, three have died since their re- 
turn to Russia. 
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MUMMY OF -RAMESES II. 

One of the most remarkable and interesting events 
pertaining to Egyptology was the recent unrolling of 
the mummy of the ancient monarch, Rameses II., the 
Pharaoh of the Bible under whose reign the flight 
of the Jews led by Moses occurred. 

The unrolling took place at Boulak, June 3, 1886, 
tinder the direction of Prof. Maspero, Director-General 
of the Excavations and Antiquities of Egypt, by order 
and in presence of the Khedive of Egypt, and a large 
company of officials and learned men from various 
countries. - 

From the official report of Prof. Maspero we take 
the following : 

MM. Gaston Maspero, Director-General of the Ex- 
cavations and Antiquities of Egypt, Emil Brugsch Bey, 
keeper, and Urbin Bouriant, assistant keeper, of the 
Museum of Boulak, proceeded, in the hall called " The 
Hall of Royal Mummies," to unbandage those two 
mummies which, in the printed catalogue, are num- 
bered 5,229 and 5,233, both being among those dis- 
covered in the subterra- 
neous hiding place at 
Dayr-el-Bahari. 

The mummy (No. 5,233) 
first taken out from its glass 
case is that of Rameses II., 
Sesostris, as testified by 
the official entries bearing 
date the 6th and 16th years 
of the reign of the High 
Priest Her-hor Se-Amen 
and the High Priest Pino- 
tem I., written in black ink 
upon the lid of the wooden 
mummy case, and the fur- 
ther entry of the 16th year 
of the High Priest Pino- 
tern I., written upon the 
outer winding sheet of the 
mummy over the region 
of the breast. The pre- 
sence of this last inscrip- 
tion having been verified 
by His Highness the Khe- 
dive, and by the illustrious 
personages there assem- 
bled, the first wrapping 
was removed, and • there 
were successively discover- 
ed a band of stuff 20 centi- 
meters in width rolled 
round the body ; then a se- 
cond winding sheet sewn 
up and kept in place by 
narrow bands placed at 
some distance apart ; then 
two thicknesses of small 
bandages; and then a piece 
of fine linen reaching from 
the head to the feet. A 
figure representing the 
Goddess Nut, one meter in 
length, is drawn upon this 
piece of linen, in red and 
white, as prescribed by 
the ritual. The profile of 
the goddess is unmistaka- 
blydesigned after the pure 
and delicate profile of Seti 
I., as he is known to us in 
the bass-relief sculptures of 
Thebes and Abydos. Under 
this amulet there was 
found another bandage ; 

then a layer of pieces of linen folded in squares and 
spotted with the bituminous matter used by the em- 
balmers. This last covering removed, Rameses II. 
appeared. The head is long, and small in proportion 
to the body. The top of the skull is quite bare. On 
the temples there are a few sparse hairs, but at the 
poll the hair is quite thick, forming smooth, straight 
locks about five centimeters in length. ; 

White at the time of death, they have been dyed 
a light yellow by the spices used in embalment. 
The forehead is low and narrow ; the brow-ridge 
prominent ; the eyebrows are thick and white ; the 
eyes are small and close together ; the nose is long, 
thin, hooked like the noses of the Bourbons, and 
slightly crushed at the tip by the pressure of the band- 
ages. The temples are sunken ; the cheekbones very 
prominent ; the ears round, standing far out from the 
head, and pierced like those of a woman for the wear- 
ing of earrings. The jawbone is massive and strong; 
the chin very prominent ; the mouth small, but thick 
lipped, and full of some kind of black paste. This 
paste being partly cut away with the scissors, disclosed 
some much worn and* very brittle teeth, which, more- 
over, are white and well preserved. The mustache 
and beard are thin. They seem to have been kept 
shaven during life, but were probably allowed to grow 
during the king's last illness, or they may have grown 
after death. The hairs are white," like those of the head 



and eyebrows, but are harsh and bristly, and from two 
to three millimeters in length. The skin is of earthy 
brown, splotched with black. Finally, it may be said 
the face of the mummy gives a fair idea of the face of 
the living king. The. expression is un intellectual, per- 
haps slightly animal ; but even under the somewhat 
grotesque disguise of mummification, there is plainly 
to Ije seen an air of sovereign majesty, of resolve, and 
of pride. The rest of the body is as well preserved as 
the head ; but in consequence of the reduction of the 
tissues, its external aspect is less life-like. The neck is 
no thicker than the vertebral column. The chest is 
broad ; the shoulders are square ; the arms are crossed 
upon the breast ; the hands are small and dyed with 
henna ; and the wound in the left side through which 
the embalmers extracted the viscera is large and 
open. 

The legs and thighs are fleshless ; the feet are long, 
slender, somewhat flat soled, and dyed, like the hands, 
with henna. The corpse is that of an old man, but of 
a vigorous and robust old man. We know, indeed, 



10, following closely the natural contour of the ground. 
The total height the carriages have to be raised is 1,300 
feet. The ropes run on separate sets of friction roll- 
ers, the one a working 1 rope and the other a safety rope. 
The carriages are attached to each end of the ropes, 
and as one pair of carriages ascends the incline, the 
other pair descends. Each car is to contain sixty pas- 
sengers, the maximum load being 1% tons at each end 
of the ropes. The working rope is passed over a pair 
of drums, 8 ft. in diameter, and the safety rope over 
one drum, the drums being fixed at the top of the in- 
cline and driven by*two compound steam engines, 40 
nominal horse power each. The speed of the cars is to 
be six miles an hour. 




MUMMY OF RAMESES 11.-3,200 YEARS OLD. 

that Rsfceses II. reigned for 67 years, and that he 
must have been nearly 100 years old when he died. 

« 11 1 » 

The Ignition of Coal Dust. 

Aeebrding to the results of some experiments on the 
ignition of coal dust and fire damp, which have been 
published by Mr. C. Hitt in the Revue des Mines, coals 
containing from 16 to 24 per cent of volatile matter ap- 
pear more dangerous than either richer or poorer quali- 
ties. The ignition of coal dust may be induced by an 
explosion of fire damp as well as by a blast ; and the 
explosion may be occasioned on firing a blast by elec- 
tricity as well as by a safety match or a port fire. 
With dynamite there is less danger ; and with gun- 
cotton dissolved in nitro glycerine, practically none, 
if it is ignited by a cap of sufficient force. 

' >«■►■> ■ — ■ 

A Mountain Railway. 

Messrs. D. H. & G. Haggie, Wearmouth Rope Works, 
Sunderland, are manufacturing two long ropes for 
a tramway which is in course of construction at Hong 
Kong, from the town up to "The Peak," a range of 
very steep hills, on which are many very fine villa resi- 
dences, and where the climate is better than at the low 
level by the harbor. The incline where the ropes have 
to work is 4,800 feet long, laid with 35 lb. steel rails on 
steel sleepers, the line being partly single and partly 
double ; the gradients varying between 1 in 2 and 1 in 



Cast Iron Girders. 

The use of simple cast iron girders for bridges ap- 
pears to be limited only by the power to make sound 
castings (which arises chiefly from the difficulty of 
pouring the metal equally and the inconvenience of 
handling large masses). Mr. Rastrick',' however, 

would not put any limit to 
the length. Mr.-Hawkshaw 
considers that they may 
safely be made more than 
50 feet long ; in which 
opinion Mr. Fox and Mr. 
Grissell concur, but name 
60 feet, as the limit. Mr. 
Glynn, Mr. Charles May, 
and Mr. Joseph Cubitt 
would make them from 
forty to fifty feet. Mr. P. 
W. Barlow, Mr. Fairbairn, 
Mr. W. H. Barlow, and 
Mr. Stephenson state forty 
feet as the limit ; and Mr. 
Brunei names 35 feet, as 
he does not consider that 
sound castings can be in- 
sured to a greater length. 
Mr. Fairbairn, however, 
mentions a girder in Hol- 
land 70 feet long cast in 
one piece. It appears to 
be universally admitted 
that the form resulting 
from Mr. Hodgkinson's ex- 
periments on the tension 
and compression of iron is 
that which gives the great- 
est strength ; but the actu- 
al proportions are gene- 
rally modified to suit the 
varying circumstances 
under which girders are 
employed. Mr. Stephenson 
sometimes makes the top 
flange equal to the bottom 
one, but usually in the pro- 
portion of 3:5, partly to 
obviate any risk from un- 
equal cooling of the ma- 
terials, and partly from the 
necessity of having a large 
top flange to bolt the floor- 
ing to. In preference to 
using a single girder, Mr. 
Stephenson recommends 
two girders to be bolted to- 
gether, with a balk of tim- 
ber between, to which the 
rail is fixed. Mr. Hawk- 
shaw, Mr. Fox, and Mr. 
Joseph Cubitt recommend 
that the top flange be increased beyond the propor- 
tions given by Mr. Hodgkinson, in order to resist 
the lateral torsion. Mr. W. H. Barlow and Mr. Locke 
would use the arched form of girder whenever prac- 
ticable, and the former gentleman says that straight 
girders have been in fashion, and consequently more 
used than practice actually required. Mr. Fox, in 
girders subject to dead weight only, would make 
the proportion of the top flange to the bottom one 
as 1:6, but in railway bridges he recommends 1:4. 
Mr. Thomas Cubitt mentions that shoes, or sockets, or 
any projections cast on girders, have a tendency to 
create flaws from causing the dirt to accumulate in 
those places, and he considers that the shape which 
will insure a sound casting should be as much consid- 
ered as the theoretical form of greatest strength. 



Composite photography.has been applied by Dr. 
Persifor Frazer to the testing of signatures. Though 
his experiments cannot yet be said to ensure abso- 
lute certainty in discriminating true from forged writ- 
ing, it is considered that one great point, at least, has 
been gained, "in the fact that it removes the judgment' 
. . . from the possible bias of personal expert 
opinion, and allows the testimony of the photograph 
to be weighed by judge and jury like any other testi- 
mony." 
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PROPOSED FIRE ENGINE ELEVATORS FOR USE IN 
THE NEW YORK ENGINE HOUSES. 

For some years the necessity of increasing the number 
of engines that could be called upon for the extinction 
of fires has been realized forcibly by the Fire Depart- 
ment of this city. Their power of doing this has been 
restricted by unfavorable conditions. The districts 
where increased force is most needed are crowded with 
houses, and property is held at a very high valuation. 
For each engine company a building 25 feet in front 
and of full depth is required. The department has 
not felt able to purchase new lots enough to carry out 
their desires. 

Some years ago Mr. Henry D. Purroy, now president 
of the board, conceived the idea that by utilizing the 
cellars of engine houses the capacity of each might be 
doubled. At present the cellars represent little more 
than waste space. They contain a small heating ap- 
paratus, and the great part of their area, equal to that 
of the working floor, is useless. He proposed to intro- 
duce elevators that should be sufficiently powerful to 
raise and lower an engine or tender, or other appara- 
tus, from floor to floor. If this idea were successfully 
carried out, there would be ample room for a seco»d re- 
lay of men and horses on the upper floors, the extra ap- 
paratus would be stored in the cellar, and the working 
floor would be as unobstructed as it now is. 

In the illustration we present Commissioner Purroy's 
idea in some detail. Sections of the cellar and working 
floor are made movable, and are connected by heavy 
stanchions, so as to preserve an invariable distance 
from each other. When the lower 
platform, sinking into a depression 
in the cellar floor, comes to a level 
therewith, the upper platform is 
flush with the working floor. Four 
guide posts run from cellar floor 
to the ceiling of the ground story. 
Upon the lower platform an extra 
engine or tender is placed. After 
the regular engine has been called 
out, the platforms are raised until 
the lower one is even with the 
working floor. By any simple lock 
ing device 'which may be automa- 
tic, the platform is caught and 
secured in this position. The second 
apparatus is then ready to answer a 
second alarm. Our illustration 
shows the elevator rising as the 
regular engine is leaving for a fire. 

By counterpoising, the weight to 
be raised may be almost nothing. 
An engine represents some 10,0001b. 
While this seems a large weight, it 
is an invariable one, and the eleva- 
tor may be counterpoised within a 
few- pounds of its load, and might 
even _ be overbalanced, so that the 
platform, on a catch being released, 
would rise automatically. For such 
lifting power as may be required, 
it was thought that a gas engine 
might be used. 

The length of the stanchions 
should be so adjusted that the 
upper platform would strike the 
ceiling above or striking pieces attached thereto, and 
lock itself there as the lower one came to its place. 
This feature was included in the original idea, and 
appears a very good one. 

With regard to the location of the elevator, it may be 
in the front or rear. If in the front, then its upper 
platform would alwayscarry the regular engine. If in 
the rear, the upper platform would be unoccupied, and 
would count as floor space. As the lower engine rose, 
it could be run forward by man power or the horses 
could be harnessed as it stood. 

By having it of sufficient length, the extra engine 
could be carried up with its pole in place and the har- 
ness hanging from the snap hooks on the lower surface 
of the upper platform. On the other hand, as it takes 
but a moment to place the pole in its socket, the smaller 
elevator may be adopted. 

The widest range for application of power and other 
details is still open. A direct or indirect hydraulic lift 
may be employed, or a windlass worked by some form 
of power would answer. The lower engine need not 
be kept upon the platform, but may be stored in front 
or rear of it, and be run on when the upper one goes 
out. To guide it between the stanchions and guide 
posts, Commissioner Purroy has proposed the use of 
rails on the platform, similar to those used on street 
railways. 

The double platform elevator counterpoised is sub- 
stantially the original idea, and presents, to our mind, 
very great advantages. Plans have been prepared by 
Messrs. N. Le Brun & Son, architects to the depart- 
'ment, which involve the use of a single platform eleva- 
tor, worked by hydraulic power. When the first engine 
has gone out, the elevator, whose platform has hitherto 
formed part of the working floor, is lowered to the 
cellar, receives its engine or other apparatus, and rises 



with it to the upper level. Such elevator may be 
worked by a short cylinder directly under it or by an 
indirect acting cylinder, such as is in use on most ele- 
vators. 

For cities of a more regular shape than New York, 
this plan can be worked to even greater advantage. 
Three or four houses can be made to cover a large 
area if worked upon this plan. While it seems a 
peculiar merit of the method that it can be applied 
to old houses, the department, not wishing to risk a 
failure, have preferred to wait until a new house 
was to be built to test its merits. This is now soon to 
be done, and it promises to offer a satisfactory solu- 
tion of a very troublesome problem. 

The double platform elevator presents the advantage 
that the floor is always complete save as the lower 
engine is coming up. On the other hand, the single 
platform arrangement does away with the obstructing 
stanchions and guide posts. Each system, in other 
words, has its own advantages. 



PHOTOGRAPHIC NOTES. 

Improving Gelatine Emulsions. — Before the first an- 
nual Convention of Photographers of Great Britain, 
recently held at Derby, Mr. A. L. Henderson, well 
known for his exhaustive experiments in gelatine emul- 
sions, spoke upon the advances which are being made 
in this direction. By means of the centrifugal machine 
he had, with one or two exceptions, remedied every 
spoiled emulsion that had been brought to him, and in 




FIRE ENGINE ELEVATOR. 

those cases he believed the emulsions had been fogged 
by light. 

He regrets that photographers, as a general rule, are 
so reticent and uncommunicative about any improve- 
ments they may discover. If there were fewer so-called 
trade secrets, photography, as an art science, would 
make much more rapid strides. He says : 

Through this new departure, i. e., using a centrifu- 
gal separator, I have gained more knowledge in six 
months than the whole previous year's expei'iments. 
By the complete removal of the colloid matter and 
soluble salts, I am enabled to examine the finely divided 
bromide, and then add other substances that I venture 
to think will still more revolutionize photography. I 
particularly allude to the addition of what may be 
called accelerators (physical or chemical) to emulsion. 
If an emulsion, being perfectly free from soluble mat- 
ter, is boiled for a time, it will darken in color. The 
same emulsion might have been boiled as long in the 
presence of free bromide and nitrates without darken- 
ing. If in the former case I add some nitrate that will 
dissolve oxide of siver, and add some free bromide, I 
decolorize the emulsion, but I will not altogether 
eliminate fog, for this reason : the free silver (i. e., I 
will call it free silver for argument's sake) has acted 
on the colloid before the addition of the free bromide, 
which has to play the part of reconversion, but, as I 
have previously stated, if both the nitrates and free 
bromide is present from the first, no chemical fog will 
result. 

Some few years ago, Professor Stebbing published 
"that a washed bromide of silver coarsely precipitated, 
when boiled with the addition of free bromide, a break- 
ing up of the granules took place." I tried this at the 
time without noticing this effect, but on my adding 
some gelatine a rapid breaking was the result, and I 



found that this occurred without the free bromide. It 
is very evident that the addition of fresl^ gelatine to a 
finished emulsion will frequently accelerate and some- 
times slow it. Accelerate if the gelatine is neutral, and 
restrain or slow if it is acid. I have discovered that a 
finished emulsion may be'ripened considerably by keep- 
ing it liquid, with the addition of a very small quantity 
of pure nitrate of potassium and bromide of potassium. 
My reason for suggesting potassium salts is that they 
are less deliquescent, and no harm will come over the 
plates prepared without the removal of the salts. The 
quantity must not be so .large as to give any appear- 
ance of crystallization when the plates are dry. The 
larger the quantity, the finer is the emulsion in density, 
speed, and clearness of shadows. I generally add to 
every ounce of gelatine five grains of potassium nitrate 
and two of bromide. Here are two plates. You will see 
the effect; not only does the speed increase, but, strange 
to say, the density also. Both these plates have had 
the same exposure under the sensitometer tablet. I 
calculate the speed has been increased nearly four 
times. I am not quite sure if my explanation is cor- 
rect, but it looks as if the very partial crystallization 
allows more light to penetrate the film and perhaps ab- 
sorb certain rays less actinic. I think this idea will 
open a wide field of research, namely, that crystalline 
matter introduced in emulsion may take the place of 
the various substances recommended to give ortho- 
chromatic or isochromatic effects. 

Here is another curious result occasioned by the mix- 
ture of a very rapid and a slower emulsion. You will 
see that the plate is covered with 
black spots. At first I thought 
that some impurity had got into 
the emulsion, but on close exami- 
nation it will be seen that where 
there is no exposure, the'black spots 
do not exist, showing that the 
black spots are silver compounds. 
The addition of nitrate of potas- 
sium and bromide caused a break- 
ing up and possibly dissolving of 
the more sensitive particles (these 
particles are so fine that they have 
passed through a chamois leather 
filter). This will explain why an 
emulsion is more homogeneous 
and better for being set and re- 
melted. I called attention to the 
fact some years ago that setting 
and remelting several times im- 
proved the quality of emulsion, 
although at the time I was not sure 
of the reason. I see that Mr. Plener 
has given it as his opinion that a 
putrid emulsion that frilled could 
not be cured by the removal of the 
decomposed gelatine. I differ with 
Mr. Plener in this matter. Mr. 
Plener, doubtless, made this state- 
ment, believing that frilling was 
produced only from decomposed 
gelatine. The most common cause 
of frilling is the subsidence of the 
silver bromide to the glass from slow 
setting. An emulsion that has be- 
come sloppy is usually coarser." I 
believe that Mr. Plener is, to a certain extent, correct 
regarding the re-emulsifying of the bromide after being 
passed through the separator. The addition of acids 
to the bromide of silver will remove all the gelatine, 
and, in fact, will permit the bromide to be washed in 
alcohol, and added to vehicles other than gelatine. If 
the gelatine is not perfectly removed, the granules of 
silver bromide will harden under the alcoholic treat- 
ment, and be useless for mixing with collodion ; but 
they soften in water again, and are easily miscible in 
gelatine. 

One word more regarding the keeping qualities of 
emulsion containing nitrates and bromide. The anti- 
septic properties of nitrate of potassium are well known 
to picklers of meat. I have some emulsion put away 
to tes<|^he keeping qualities. I am in hopes that at 
the next convention I may be able to show this emul- 
sion, and tell you something more of its properties. 

We have taken the foregoing extracts from the Brit- 
ish Journal of Photography. 



American Institute Fair, New York. 

The 55th annual fair of the American Institute will 
be opened in the city of New York on the 29th of Sep- 
tember, 1886. The building is now being put in order. 
The fountain in the center "of the main building will 
be in operation this year, and will be illuminated by 
Edison electrical lights. There will be an unusual dis- 
play of fine engines and labor-saving machinery of all 
kinds. The horticultural display will commence on 
the 6th of October. 



Recent determinations give light a velocity of 
185,420 miles per second (Cornu), or 186,380 miles per 
second (Michelson). 
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ENGINEERING INVENTIONS. 

A railroad switch .has been patented by 

Messrs. George Bennett, George Dike, and William W. 
Kich, of Lincoln, Neb. This invention relates to the 
class of triple or " three-throw " switches, and has but 
a single spring, being extremely simple and compara- 
tively cheap, while embracing novel features, which as- 
Bure easy working with little chance of derangement. 



■»« » «» 



MISCELLANEOUS INVENTIONS, 

A combined ice pick, chisel, and mallet 

has been patented by Mr. Henry M. Dixon, of New 
York city. The invention consists in the construction 
and combination of the various parts of the implement, 
so that it can be conveniently used in either capacity. 

A snap hook has been patented by Mr. 

George A. Shamberger, of Mound City, Mo. It has a 
swinging tongue, with notch and arm, in combination 
with a pawl, and with a thumb piece and spring, and is 
so made that the tongue cannot be pressed open except 
by the action of the operator, the tongue, when left 
free, seating itself and becoming locked. 

A hand grenade has been patented by 

Messrs. Charles W. Fowler and Edward H. Shelman, of 
Brandenburg, Ky. It is for fire extinguishing purposes, 
and is adapted to receive a detachable handle, and a 
handle for holding and applying it for use, so that it 
may be carried to otherwise inaccessible points, and 
there broken. 

An abdominal bandage has been patent- 
ed by Messrs. Wilhelm and, Julius Teuf el, of Stuttgart, 
Germany. It has an elastic lock girth attached to the 
front part of an abdominal belt, and the bandage may 
be closed at the sides of the body instead of the back or 
front, with various novel features to adapt it for effect- 
ive use for various maladies. 

A scythe fastening has been patented 

by Messrs. Henry B. Robertson and Charles Danker, of 
Havensville, Kan. It consists of a snath iron attached 
to the handle and provided with a wedge shaped open- 
ing of a square scythe heel, with set screws to fasten 
and adjust the scythe blade to the snath iron, by which 
the operator can adjust the scythe to any desired angle. 

An illuminated clock hand and dial has 

been patented by Mr. Alfred Speer, of Passaic, N. J. 
Combined with each of the hands of the clock is a series 
of lights to be carried by the hands, together with re- 
flectors, arranged to throw the light outward from the 
hands, in such way that the position of the hands may 
be accurately located at a long distance from the clock. 

A feed bag for animals has been patent- 
ed by Mr. Franklin P. Eastman, of New York city. It 
has an outer compartment for holding and feeding the 
grain to a central or inner compartment that receives 
the animal's nose, the arrangement being such that the 
central part can never be more than partly full of grain, 
and the animal will have plenty of breathing space. 

A miner's candlestick has been patent- 
ed by Mr. Thomas Cox, of Gloster, Montana Ter. This 
invention covers improvements on a former patented 
Invention of the same inventor, bettering the mechan- 
ism for preventing the candle from slipping out of its 
holder ; the candlestick has a bar with pointed end, 
which may be-^-thrust into the heading, or a hook by 
means of which it may be suspended when desired. 

A die for lead presses has been patent- 
ed by Mr. John Hooper, of New York city. The die 
plates are adjustable, being offset at their meetingedges 
to form, when placed together, a narrow slot, whose 
length may be increased or diminished by sliding the 
die plates in opposite directions in the bed plate, so 
that sheets of lead of different widths may be made 
with the same set of die plates or keys. 

A cylinder printing machine has been 

patented by Mr. Jacob C. Rairigh, of Brockwayville, 
Pa. It has a traveling cylinder arranged to roll over 
the frame and carry the paper over the type supported 
by the bed, together with novel means for inking and 
distributing the ink, for operating the paper nippers, 
and for lowering the bed on the return movement of 
the cylinder, and raising it afterward. 

r A motor has been patented by Mr. Isaac 

St. Clair Goldman, of Pasadena, Cal. It consists of 
two endless traveling chains or belts and a power wheel 
held loosely in and engaging both, and adapted to rise 
and fall in and between the chains or belts, whereby the 
power transmitted to one belt by a prime mover will be 
transmitted through the wheel and the other belt to a 
driving mechanism. 

A wrench has been patented by Mr. 
Willis H. Bradley, of Rockford, 111. It is so made as to 
be readily adjustable for either a large or small nut, and 
after the nuts have been removed from the axle they 
will be retained within the recess of the wrench, so that 
the whole device may be laid upon the floor or ground 
without bringing the nut in contact with sand or grit. 

A collar or cuff button or stud has been 

patented by Mr. Read Benedict, of West New Brighton, 
N. Y. It is a button with a shank formed with out- 
wardly inclined sides or edges near the head of the but- 
ton to spread the button hole, so the head of the button 
may be easily slipped out, the shank being made flat to 
permit the button hole to close under the head of the 
button, with other novel features. 

A cultivator bar and cultivator clip has 

been patented by Messrs. William Zehner and Martin 
A. Eisenhour, of Plymouth, Ind. The bar is detachable 
and adjustable, with the clips holding the cultivator 
teeth bolted to the upper side of the bar and in the line 
of draught; a universal clip is produced adapted to suit 
various forms of spring teeth, spike teeth, and cultivator 
teeth, and it may be secured to either side of the bar. 

A window washing machine has been 

patented by Mr. Richard H. Schenck, of New York 
city. Connected with a standard adapted to be fittedjo 
a raised sash is a combination lever which holds a head 
block in such way that it can be brought to any desired 
position against the outside of a window, and raised or 



lowered by a cord passing to the hand of the operator, 
to facilitate cleaning the outside of windows from within 
an apartment. 

A metal faced fabric or material for in- 
terior decorations has been patented by Messrs. Theo- 
philus and James Millot, of New York city. It is made 
by precipitating upon a previously prepared glass plate 
a thin sheet of metal, then applying a thin coating of 
glue, gelatine, or other sticky substance on the metal 
or on the^material to which the transfer is to be made, 
in,such way that the thin film of metal can readily be 
stripped off upon the article or fabric to be coated. 
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Metallic Pattern Letters and Figures to put on pat- 
terns of castings. Knight & Son, Seneca Falls, N. Y. 

Catarrh Cured. 
A clergyman, after years of suffering from that loathsome 
disease, catarrh, and vainly trying every known remedy, 
at last found a prescription which completely cured and 
saved him from death. Any sufferer from this dreadful 
disease sending a self-addressed stamped envelope to 
Dr. Lawrence, 212 East 9th St., New York, will receive 
the recipe free of charge. 

Fine 10 in. Telescope, $135. Tydeman, Camden, N.J. 

A European house wants to acquire the patent of a 
quilting machine making bed quilts, in plain and fancy 
patterns. Address offers A. B., P. O. box 778, New 
York. 

Inventors of Buttons and Button Machinery, address 
Geo. E. Weaver, Providence, R. I. 

Manufacturers of specialties in the machinery line, 
wishing to enlarge, can learn of flne opportunity by ad- 
dressing P. O. drawer 1150, Providence, R. I. 
"Better die soon 
Than live on lingeringly in pain." 
Better do neither, but get and take medicine that will 
relieve pain, which is only an evidence of disease, and 
thus you may live on in health and happiness. If you 
have a cold or cough, weak or sore lungs, consumption, 
chronic nasal catarrh, bronchitis, impure blood, or liver 
disease, take Dr. Pierce's " Golden Medical Discovery " 
—a certain cure for these diseases. By druggists. 

Wanted— Situation as Draughtsman and Patternmak- 
er; twenty years' experience on agricultural machinery. 
M. J., P. O. box 773, New York. 

Concrete Apparatus, etc. Ernest Ransome, S. F., Cal. 

Engines, BTs, all sizes. Lock Box J, So.Windham, Ct. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplflK, steam and power type. This catalogue will be 
mailed free of charge on application. 

Presses & Dies. Ferf acute Mach. Co., Bridgeton, N. J. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co.,139CenterSt.. N. Y. 

A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., <J61 Broadway, 
New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"Mttle Wonder." A perfe'ct Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

HaswelVs Engineer's Pocket -Book. . By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Nystrom's Mechanics— A. pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by ,7. W. Nystrom, 
C.E., 18th edition, revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Qo., 
361 Broadway, New York city. 

Curtis Pressure Regulator ajfcSteam Trap. See p. 142. 

Best Automatic PlanerKnife Grinders. Pat. Face Plate 
Chuck Jaws. Am. Twist Drill Co., Meredith, N. H. 

See Burnham's turbine ad. to mill owners next week. 

Cushman's Chucks can be found in stock in all large 
cities. Send for catalogue. Cushman Chuck Co., Hart- 
ford, Conn. 

Supplement Catalogue.— Persons in pursuit of infor- 
mati,onj^f any special engineering, mechanical, or scien- 
tific sOT%ct, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines. D. Frisbie & Co., New York city. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For 'instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

"Illustrations and Descriptions of Recent Locomo- 
tives"; enlarged edition ; 525 engravings ; ready Sept. ], 
Price, $8.50. Send for circular to the Railroad Gktzette, 
78 Broadway, N. Y. 

Cutting-off Saw and Gaining Machine, and Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Lick Telescope and all smaller sizes built by Warner 
& Swasey, Cleveland, Ohio. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 



HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 

information, and not for publication. 
References to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered in reasonable time should 

be repeated; correspondents will bear in mind that 

some answers require not a little research, and, 

though we endeavor to reply to all, either by letter 

or in this department, each must take his turn. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
minerals sent for examination should be distinctly 
■ marked or labeled. 



(1) W. H. K. asks : How many pounds 

pressure to a square inch is required to compress two 
cubic inches of air (at the sea level) into one cubic 
inch? A. A pressure of fifteen pounds to the square 
inch in addition to the atmospheric pressure. 

(2) S. K. M. asks : 1. How many Grenet 

battery cells, each having two carbon plates exposing a 
surface 3 by 1 inch, and one zinc of the same size, will 
work two gallons of nickel plating solution? A. Half 
a dozen such batteries should -give fair results. 2. 
About what proportion, by weight, of nickel salts 
will water at60 Q Fah. dissolve? A. Use for plating 10 
parts by weight of distilled water and 1 part by weight 
of double sulphate of nickel and ammonium. 3. Can 
nickel plating be done eaeify and well by amateurs? A. 
It is far from easy for an amateur to nickel plate satis- 
factorily. We recommend as text-book, Electrolysis, 
by Fontaine, which we can send for $3.50. 

(3) J. B. A. asks : 1. If a rifle ball is dis- 
charged perpendicularly, will the ball descend to the 
earth with the same force that it had when it left the 
gun? A. It will not, owing to the resistance of the air. 
2. If a body is dropped from a very great distance (say 
from a balloon), is there no limit to the velocity of 
the body ? Is it not possible for it to drop so very fast 
that the resistance of the air prevents it going any 
faster? A. If the body did not burst into fragments 
or become otherwise destroyed, there is a maximum of 
velocity that it could not exceed". 



TO INVENTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents every where. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

August 24, 1886, 

ANB EACH BEARING THAT BATE. 

[Seenoteatend of list about copies of these patents.] 



Adjustable chair, B. T. Starr 348,178 

Advertising optical apparatus, A. Duboce 347,926 

Air tight jar, J. B. Wilson 348,084 

Alarm. See Burglar alarm. 

Alarm lock, W. P. & J. C. Matson 348,026 

Anchor, R. K. Spedden....: 847,972 

Animal releasing device, A. Jacobson 347,807 

Animals, ear tag for marking, W. C. Weedon 347,850 

Annunciator, electrical, G. E. Painter — 348,045 

Awning, S. Lloyd 348.024 

Axle bearings, shell for, A. B. Francis 347,931 

Bag, satchel, etc., J. Wolf 348,085 

Barrel, J. R. Allgire 347360 

Barrel, tumbling, J. Henderson, Jr 348,011 

Bed bottom, knockdown, K. W. Woodman 347.980 

Bedstead, T. Allen 347,912 

Belt fastener, D. Wilson 347357 

Bicycle pedal, D. J. Strickland 347,977 

Birdcage screen, A. B. Hendryx 348,012 

Blank forms, case for holding, H.J. Hoffman 348,015 

Board. See Press board. 
Boiler. See Steam boiler. 

Boilers, water heater for, T. Clifford 347,772 

Bolt, J. A. Coultaus 347,996 

Bolts and shafts, adjustable lock for, C. C. Hig- 

ham 347,798 

Boot and shoe crimping machine, R. Marshall 348,135 

Brake shoe, P. H. D. Newhard 348,041 

Brick kiln, W. H. Wickers 347,907 

Brick machine, P. L. Simpson 348,064 

Bridge, C. F. T. Kandeler 348.020 

Bridle blinder, W. W. Beach 347,862 

Broiler, reversible, C. C. Campbell 347,992 

Broom handles, manufacture of, H. C. Albee 347,981 

Broom holder, S. L. Bligh 348,106 

Brush, revolving tooth, F. W. Tornberg 847,900 

Bucket, well, C J. Fellrath 348,118 

Buckets, strap ear for well, W. H. Parrish 348,046 

Buckle, I. H. Osborn 347,955 

Burglar alarm and door fastener, combined, W. 

Sprague 347,974 

Button for gloves, etc., B. Pringle 347,887 

Cable lifting mechanism, J. J. Endres 347.785 

Cable road rail, J. J. Endres 347,782 

Calipers, micrometer inside, J. T. Usher 347,844 

Can opener, F. Sharp 347.834 

Candy shaping machine, automatic, Q. C. Snyder.. 347,971 

Capsule machine, J. Krehbiel 347,941 

Car brake, G. I,. Adams 347,911 

Car brake. F. H. D. Newhard 348,038 to 348,040 

Car brake, T. Suchland 347,841 

Car coupling. J. H. Buster 347,919 

Car coupling, F. J. Schupp 348,061 



Car, freight. A. N. Monteer 347,885 

Car gripping and braking devices, mechanism for 

operating cable, J. J , Endres 347,781 

Car, railway, Richards & Hale 848,058 

Car starter and brake, S. L. Norris 348,169 

Car wheel, G. W. Miltimore 847,950 

Car wheels and other bodies, machine for dress- 
ing and hardening, G. "W. Miltimore 347,949 

Car wheels, machine for dressing, G. W. Milti- 
more 347,951 

Cars by gas motors, propelling, J. A. Wetmore 348,080 

Cars, grip for cable, J. J. Endres 347,783 

Cards, automatic grinder for woolen and cotton, 

J. C. Wall 347,847 

Carpet lining, J. M. Baker 347,763 

Carriage seat iron, H. B. Crandall 347,775 

Carriages, top for children's, A. H. Vannerson 348,074 

Carrier. See Wick carrier. 

Cart and sugar cane planter, combined, E. & B. 

Holmes : 347,800 

Cartridge, shot, W. E. Boyd 347,988 

Case. See Piano case. Shipping case. Show case. 
Violin case. 

Caster, C. V. Pleukharp 348,052 

Casting, material for use in moulds for, K. W. 

Blackwell 348,105 

Casting stereotypes, machine for. O. Mergen- 

thaler 347,818 

Centerer, Deno & Reardon 347,925 

Cereals, machine for making sheets of ground, J. 

F. Gent 347.790 

Chair. See Adjustable chair. Surgical chair. 

Chair and step ladder, combined, O. J. Marsh 347,883 

Check rower tension device, Ryder & Rosevelt. .. 347,832 

Check rowers, anchor for, A. T. Crow 348,152 

Christmas tree candle holder, IL Gehnrich 347,873 

Churn, I. Bogart 347,916 

Churn, Foreman & Walls 348,002 

Churn, J: J. Pngh 347327 

Churn, H. J. Wagner 347,978 

Churn, A. Walters '. 347,849 

Cider press, J. B. Jones 348,019 

Cleaner. See Tube cleaner. 

Coffins, ornamental nail for, O. McCarthy..^ 348,030 

Collar, horse, P. Sheehan 347,967 

Converters, working, B. Bayliss, Jr 347,913 

Cooler and filter, M. McVoy 348,032 

Coupling. See Car coupling. Hose coupling. 
Thill coupling. 

Crusher and pulverizer, W. L. Card 847,869 

■Cultivator, wheel, I. J. Hunt 847,806 

Cup. See Dental impression cup. Shaving cup. 

Cut-off regulator, E. F. Williams 347,979 

Cutter. See Meat cutter. Tobacco cutter. 

Cutting machine, J. Schlichting 347,962 

Cylinder engine, vibrating, J. S. Barden. 348,097 

Dam, mill and fish, L. Jones 348,127 

Damper regulator and alarm, thermo electric, A. 

M. Butz 347,866 

Damper regulator, steam actuated, R. J. Hoffman 347,799 

Dental bridge, C. P. Grout 347,984 

Dental drill, S.J.Lea 348,131 

Dental impression cup, E. V. Starr 347,976 

Dental plugger, H. C. Reg4ster 347,828 

Desk or portfolio, lap writing, G. Hood 348,124 

Detector. See Mechanical detector. 

Dock, dry, J. E., Jr., & A. H. Simpson 347,895, 347.896 

Door, T. S. White : 347,852 

Door check and holder, C. M. McCarty 348,031 

Doubletree, E. R. Procter 347,826 

Dress form, T. R. Fischer 847,930 

Drill. See Dental drill. Grain drill. Rock drill. 
Seed drill. 

Drilling machine, D. Slate 847,969 

Drying, process of, T. G. Walker 847,846 

Dyed, machine for separating and drying warps 

after being, W. Kerr 348,130 

Dyeing, apparatus for, B. Rau 847,959 

Edger, gang, Smith & Myers 348,065 

Egg carrier, J. Shibley '. 347,835 

Electric circuits, fusible cut-out for, C. G. Per- 
kins 348,048 

Electric light hanger, incandescent, H. P. Brown. 347,767 
Electric machine regulator, dynamo, R. M. 

Hunter 347.937 

Electric motor regulator, O. B. Shellenberger 347,964 

Electric motor regulator, C. J. Van Depoele 347,903 

Electric pile, J. B. Neyraud '. 347,823 

Electrical resistance, artificial, H. P. & F. H. 

Brown 347,766 

Electricity on vehicles, storing and utilizing, C. E. 

Buell 347,768 

Electro dynamic motor. C. J. Van Depoele 347,902 

Elevator cup or bucket, Seavey & Goodall 347,963 

Elevator safety brake. T. W. Eaton eta! 347,778 

Elevators, operating, G. H. Reynolds 348,056 

Engine. See Cylinder engine. Gas engine. Pump- 
ing engine. Steam engine. 

Equalizing ventilator, G. A. Bell 348,102 

Eyeglass frame, G. Johnston 348,018 

Fan, rotary, P. Murray, Jr 347,952 

Farm gate, C. J. Bottenfleld 348,148 

Feed bag for horses, H. Fink 347,929 

Fence, W. E. Bunch .347,865 

Fence post, D. S. Pancoast 347,956 

Fence, wire, O. Moseley 348.035 

Fertilizer distributer, W. G. Hurley 347,876 

Fertilizer distributer, J. M. Lindsey 348,023 

Fertilizer distributer, Startzman & Crain 347,838 

File, letter and document, E. E. Baker 847,762 

Fire extinguisher, automatic, D. Rosebush 348,140 

Fire extingnisher, chemical, R. A. Ballou 348,095 

Fire extinguishers, faucet for chemical, R. A. 

Ballou 348,096 

Fire pot, G. H. Hess 348,013 

Fires in malt and grain mills, mechanism for ex- 
tinguishing, C. J. Hexamer 347,797 

Folding box, G. Adler 347,761 

Forge for welding and forging iron, steel, and 
other metallic bodies, furnace, A. C. Huide- 

koperetai 347,875 

Frame. See Eyeglass frame. 

Fruit, fruit pail for gathering, F. A. Brundage 347,918 

Furnace, J. Bppley .' 348,116 

Garment pattern, C. S. Pusey 347,888 

Garment supporter, W. B. Clarke 347,871 

Gas engine, G. Daimler (r) 10,759 

Gas pressure regulator. C. Ruprecht 348.172 

Gas, process of and apparatus for manufacturing 

heating, A. W. Wilkinson 848,178 

GasTpurifiers, elevating device for covers of, G. 

W. Nock 348.137 

Gas regulator, J. Stubbe 347,840 

Gate. See Farm gate. Sliding and rolling gate. 

Gate, S.Stephens 347,898 

Generator. See Liquid pressure generator. Steam 

generator. 
Gold, etc.. machine for concentrating, A. D. 

Clarke 347.771 

Gold separator, W. L. Card 347,867 

Grain binder. E. W.Jenkins 847.938 

Grain binder, R. W. Maske 347,815 

Grain drill, W. D. Arnett 347.98J 
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Grata driU,.H,C. Beebe. ,.,... ,*..... 347,863 

Grain screen, iT. Wulfert 348,090 

Grata, O. A. Keini -. 348,129 

Gridiron, L. T. Newell 347,822 

Grinding mill,, J. F. Custard 348,153 

Grinding mill. G. F, Simpson 347,968 

Guard. See Saw guard. Trace and whiffietree 
guard. 

Guns, recoil mechanism for, H. S. Maxim 347.945 

Gus>s,ets, attaching, 1. H. Mambert 347,882 

Hair pin, G. C. Overhiser 348,133 

Halter attachment, L..B. Kitchel.. 348,106 

Hammer, C.J. Grellner 347,932 

Handle. See Tool handle. 

Harrow and leveler, rocking toothed, J. "W. 

Geyer 347,791 

Harrow, cotton chopijer, and cultivator, com- 
bined, S.Beit... 347,765 

Harrow, sulky, M. S. Cline 347,773 

Harvester, low level self-binding, W. W. Burson.. 347,769 

Harvesting machine, corn, C. L. Dirckx 348,154 

Hats and caps, sweat pad for^ C. E. Rumpf 347,891 

Hay, device for pressing, W. A. Laidlaw. 347,811 

Heat equalizer, W. P. Merry 347,819 

Heel loading machine, E. B. Allen. 348.091, 348,092 

Hinges Ludlow & Carlough ..,....,...,,...,,.. 348, 133 

Hinge, lock, E. D. Beales 348,099 

Holder. See Broom holder. Christinas tree can- 
dle holder. Rein holder. Sash holder. 

Hoof pad, W. Mulloy 347,821. 

Hoop sawing machine, W. Bowfeer 848,149 

Hose coupling, J. Schroder 348,059 

Hydraulic motor, P. F. Heltzel..... 348.010 

Hydraulic motor, P. Murray, Jr. 348,136 

Ice piclc, .chisel, and mallet, combined, H. M. 

Dixon 347.998 

Incubator, J . K. Meschter. , 347,946 

Injector, J.Loftus. ... ... . 348,025 

Insulator for electric, wires, J. M.. Leonardson 347,943 

Interfering pad, G. W.lj'ry...,. .....,,.. 348,003 

Iron. See Carriage. iron. 

Jack. See Lifting jack. 

Jar. See Air tight jar. 

Kiln. See Brick kiln. 

Knitting machine needles, machine for bending 

.the ends of, J. H. Bullard 348.151 

K-niiting machines, burr for, W. C. BautilJ 347,986 

Knitting machines, needle cylinder for circular, 

T, H. Worrall 343,088 

Lamp burner, S. W. Spooner-.,- • 347,973 

Lamp for electric lighting systems, night, R. N. 

Dyer 348,155 

Lamp for electric lighting systems, night, J. W. 

Howell , 348.125 

Lamps, fusible cut-out for incandescent electric, 

C. G. Perkins 348,049 

Lamps, street support for electric, J. J. Renehan. 347,830 
Lathes, polishing attachment for, C. A. Artman.. 348,146 

I^ead corroding pot, P. H. Decker 347,997 

Life boat." expansible, J. Fischer 348,158 

Lifting jack, A. N. Woodard 348,086 

Liquid pressure generator, Small & McNaughton. 347,897 
Lock. See Alarm lock. Nut lock. Spring lock. 
Time jock. m 

Log dressing machine. W. Wicke 347,854 

Loom picker staff check, S.W. Holt 347,801 

Looms* tension regulating rolls for wire, J. W. 

White. .,..-.■ 348,081 

Looms, warp stop motion for, J. J. Switzer 848,174 

Lubricator, J.Powell 348,170 

Magnetic separator, G. A. Gilbert 848,121 

Map, F. M.' Taylor 348,068 

Mattresses, machine for manufacturing wire, O. 

Reinnan. 347,829 

Meat cutter, C.K.Leopold............. , 348,132 

Mechanical detector, G. H. Gaskins 348,120 

Mechanical movement, Huber & Hodgman 348,162 

Metal into tubular forms, drawing disks of, S. T. 

Wellman..... 348,079 

Metal surfaces, dressing and hardening, G. W. 

Miltimore 347,948 

Metals from their matrices, machine for eliminat- 
ing, W. L. Card...,. 347,868 

Middlings purifiers, eccentric for operating 

screens of, J. T. Walter 347,848 

Milk or cream vats, apparatus for regulating the 

temperature of, S. S. Jamison 848,016 

Mining machine, B. A. Legg 347,813 

Moulding machine, wood, W. J. Smith 347,970 

Moulds, apparatus for forming, J. Kinzer 847,940 

Mop wringer, C. Miller 348,038 

Mortises, machine for marking or laying out, J. 

M. Maynard. 348,028 

Motion, device for converting, W. J.Cassaday 348,107 

Mptor. See Electro dynamic motor. Hydraulic 
"'* ; motor. . 

Motor, R. E. L. Roberts 347,890 

Muff.M. Kosminski 347,879 

Music leaf turner. E.Barraclough 348,098 

Nail machine, wire, D.Evans. 348,156 

Nail making and distributing machine, F. F. Ray- 

. mond, 2d. ....'....;„„ 347,960 

Nail, wire,' H. K. Jones'. .' : 348,126 

Nails, machine for cutting, R. Dahlstrom 847,923 

Needles to threads, etc., attaching, C. H. Peck — 343.U47 

Nest, hen's, B. M. Reed 348,054 

Nut, feed, A. Kidd... 347,377 

Nut lock, J. Baker. 847,764 

Nut lock, C. E. Davis 348,112 

Nut lock, M. W. Farber 343,117 

Oil, can, G. A. Gartzke 347,789 

Oil cup, J. Stewart 347,839 

Orange grader, J. W. Keeney 348.128 

Ordnance, operating, B. T. Babbitt 347,984 

Ore concentrator. J. D. Channel! 347.993 

Ore concentrator, A. D. Clarke 347,770 

Ore concentrator, Woods & Garcelon 347,909 

Ore crusher, S. Kendall. 347,809 

Ores, concentrating, C. J. Everson. 348,157 

Ovens, lighting and closing device for baker's, A. 

Nestlin 347,953 

Packing box, A. E. Bonesteel 347,917 

Packing for deep well pumps, piston, E. R. Max- 
well ■ 348.027 

Packing, piston rod, J. H. McGowan 347,817 

Pad. See Hoof pad. Interfering pad. 

Painting metallic plates, B. F. Caldwell 347,990 

Paper, bleaching mechanical wood pulp and 
other raw vegetable fibers for the purpose of 

manufacturing. J. A. Just etal 348,165 

Paper box covering machines, cutter for, A. M. 

Eastman 348,000 

Paper boxes, machine for covering the exterior 

of. A. M. Eastman. 347,999 

Paper pulp screen. Russell &Cragin.... 347,893 

Paper stock, boiler or digester for reducing wood 

and other, H. A. Frambach et al 348,159 

Pattern. See Garment pattern. 

Pavement, tile, E. H. Barrett '. ;. 347,861 

Pawl and ratchet mechanism, G. M. Williams 348,083 

Pen. fountain, Q. H. SacketS 347,961 

Piano action. J. W. Cooper. 348JU 

Piano case, J. W. Cooper „*... ;us,UQ 



Pin. See Hair pin. 

Pipe coupling, H. Wiedling 347,855 

Pipe joint, metal, W. A. Miles.. 347,947 

Pitman, R. S. Mitchell 348,034 

Planter, corn, C. H. Richardson 347.889 

Planter, seed or corn, E. K. Procter 347,825 

Plow, hilling, L. P." Thompson 548,069 

Plow, lister, E. P. Lynch 347,880 

Pot.. See Lead corroding pot. Stove fire pot. 

Power, device for transmitting, C. A. Launius..,. 348,022 

Press. See Cider press. Printing press. 

Press board and sleeve pressing frame, combined, 

E. J. Whitman 847,853 

Printer's quoin, D. J. Ferry.... 348,119 

Printing machine, stop cylinder, C. B. Cottrell.... 347,922 
Printing machines, inking apparatus for, W. H. 

Hughes 348,163 

Printing machines, sheet delivery apparatus for, 

J. Walther 348*075 

Printing machines, sheet piling attachment for, 

C. E. Holbrook 848,123 

Printing machines, tension device for, W. J. 

Shea 347,966 

Printing press, W. A. Kelsey 348,021 

Pump, C. Schubert 348,060 

Pumping engine, steam, A. Warth 848,076 

Rail frog, automatic continuous, F. C. Weir 348,078 

Railway brake, dynamo electric, C. J. Van De- 

poele 347,904 

Railway, cable, J. J. Endres , 347.7S4 

Railway safety switch, J. N. Hubbell „ 347,805 

Railway switch, G. Bennett et al 347,987 

Railway switW, Wuerpel & Taussig 348,089 

Railway switch and switch stand, E. Gordon 348,006 

Railway switches and signals,mechanism for ope- 
rating, H. &C. R. Johnson 347,939 

Railway tracks, curve rail for, T. L. Johnson 348,017 

Railway traveler and switch operator, electric, C. 

J. Van Depoele : 847,901 

Railways, conductor for electric, R. L. Harris. .... 348,008 
Railways, gripping device for cable, A. E. Hovey. 347,935 
Railways, underground conduit for electric, C. J. 

Van Depoele 347,905 

Razorstrop, M. E. Reppenhagen 847,881 

Refrigerator, J. D. Colony 848,109 

Refrigerator, J. W. Egan 348,115 

Refrigerator, earthenware lined, Mottinger & 

Halter 348,036 

Registering the power of steam engines, etc., ap- 
paratus for, W. Ashton 348,147 

Regulator. See Cut-off regulator. Damper regu- 
lator. Gas regulator. Gas pressure regu- 
lator. 

Rein holder, W. P. Teed 348,176 

Respirator, B. W. Gaddis .. 347,788 

Revolving table, W. H. Newton 848,042 

Robe holder for vehicles, lap, F. H. Littlejohn.... 347,944 

Rock drill, steam, A. J. Sypher 348,175 

Roofing into packages, machine for forming me- 
tallic, B. F. Caldwell 347,991 

Roofing tile plate, combination metallic, J. S. 

Thorn 347.843 

Ruby pin setter and remover, J. V. Zimmerman.. 347,858 

Rudder for steering vessels, J. I. Thornycroft 348.070 

Sandpapering machine, E. Totman 348,177 

Sash cord fastener, O.Beebe 348,101 

Sash holder, S. Benton 348,103 

Saw guard, J. F. Monaghau 347,884 

Sawmills, set works for, H- M. Wilcox. 347,908. 

Saw shari>ener, L. Schevenell 348.148 

Saw sharpening device. Lynch & Lanton., 348,168 

Saws, mandrel for circular, D. Leary 347,942 

Scale, automatic grain, A. E\ Sparks... 848,066 

Scraper, road, P.M. Moulton. ...... 347,820 

Screen. See Bird cage screen. Grain screen. 
Paper pulp screen. 

Screen, W. Jj. Card 347,870 

Screw tap, J. Berg 347,864 

Scrubbing paint, floors, etc., compound for, C. 

Zimmerling 348,179 

Seat. See Vehicle seat. 

Sectional boiler, J. F. & J. H. Allen.. 347.859 

Seed drill, garden, T. Edwards, Jr 347,779 

Separator. See Magnetic separator. 

Sewing machine, P. Diehl 347,776 

Sewing machine stand, D. W. Goodell 348.004 

Sewing machine tension device, P. Diehl 347,777 

Sewing machine treadle, C. W. Smart 847,836 

Sewing machines, trimming device for, P. Diehl.. 348,113 

Shaving cup, J. S: Goldsmith 348,160 

Shears. See Sheep shears. 

Sheep shears, H. & G. H. Kimbler 347,878 

Shingle, metallic M. G. Farmer 347.928 

Shingle sawing machine, W. J. Perkins 3118,050 

Shipping case, W, G.Ruggles .. 348,171 

Shovel, W.C.Gregg •.... .... ,348,101 

Shovel blanks, machine for splitting the tangs 

and forming the sockets of, H. M. Myers, 348,037 

Show case, F. H. Judson 348,164 

Shutter worker* D. H. Royer.... 348,142 

Silk fabric and method of preparing tram for the 

same, R.Simon 348,063 

Sled, bob, J. Fieweger 347,786 

Sleigh, P. Fritz 347,787 

Sliding and rolling gate, J. W. Coffin 348,108 

Snap hook, G. A. Shamberger 347,965 

Spinning frames, saddle for the top rolls of, 

Young & Barber.... 347,910 

Spinning frames, bolster for, J. H. Martin 847,814 

Spring lock, F. O.Phelps 347,957 

Stair rod securer, T. A. Goodwin 847,792 

Stalk cutting machine, E. P. Lynch.. 348,167 

Stand. See Sewing machine stand. 

Stay for garments, B. Seligman ., 347,83.3 

Steam'boiler, R. Harell 348.007 

Steam engine, W. M. Henderson 347,874 

Steam engine, W.Schmidt 848,114 

Steam generator, B. T. Babbitt 848.093 

Steam generator and furnace, Mason & Miller.... 347,816 
Steering vessels, apparatus for, B. T. Babbitt, 

347,983, 347,985 

Stereotype plate and block, E. C. Standiford 347,837 

Stove fire pot," Clapp & Keep '. "47,995 

Stove, gasoline, C. A. Williamson , 348,082 

Stove, oil. Ball & Fletcher 348,094 

Stove, oil, H. McConnell .. 348,029 

Surgical chair, F. E. Young (r) 10,761 

Suspenders, H. Beaudry.. 348,100 

Sweat scraper and curry comb, combined, W. 

Spear 348,067 

Switch. See Railway switch. Railway safety 

switch. Telephone switch. 
Table. See Revolving table. 

Tamping machine, J. W. Carley 347.920 

Telephone, T. A. Watson 348.077 

Telephone, receiving, O. Lugo 348.134 

Telephone switch and circuit, E. Pope 348,189 

Telephone transmitter, Dann & Lapp 347,924 

Telephone transmitters^ electrode for, T. A. Edi- 
son 348,114 

Thermometer, circuit closing, J. E. White. . . . . 347,851 

Thill coupling, Hlndmarab & G winn 348,014 

Thill coupling. D, Thompson.* 347,842 



Thill supporter, D. Thurlow 348,071 

Ticket, coupon. J. B. Porter. 347,958 

Time lock, G. P. Woodworth , 348,087 

Tobacco cutter, Perry & Wright. 347,824 

Tobacco, sheet, H.'M. White ... 347,906 

Tobacco stripping and booking machine, O. Ham* 

merstein.... , 347,794, 347,796 

Tobacco stripping machines, clutch for, O. Ham- 

merstein ... '■■ 347,795 

Tongue support for vehicles, Z. M. Ham. ,...., 348,122 

Tool handle, D. & D. C.Wheeler 348,145 

Tooth crown, artificial, Ci P. Grout....... 347,933 

Tooth crown, artificial, E. T.Starr 347,975 

Trace and whiffietree guard, Stephenson & 

Lasher 347,899 

Track laying apparatus, D. E. Johnson 847,808 

Tree. See Doubletree. 

Tripod, extension, H.Esser..., 847,927 

Truck, car. C. W. Hunt . ..:.. 347,936 

Truck for moving houses. J. Goodman, Sr., eiaC 348,005 

Tube cleaner, G. A. Rowell..." 348,141 

Tug link, spring, J. H. Lauth 347,812 

Twine unwinder, automatic, M, G. Hubbard. .. 347,604 

Typewriting and manifolding, reproducing sur- 
face for, J. T. & b\ W. Underwood 848,073 

Type writing, composition for transfer surfaces 
for producing copies of, J. T. & V, W. Under- 
wood 348.072 

Umbrella support, J. M. Shelton 348,062 

Unwinding attachment, automatic, M. G. Hub- 
bard. 347,802,347,803 

Valve, balanced slide, B. Hale ; 347,793 

Valve, differential, H. Wiedling.... ." 347,856 

Valve for locomotives, reversing, P. Maltby 347.881 

Valve, relief, J. 6. Rusby' 347,892 

Valye, steam engine, S. P. Blackburn....... 347,914, 347,915 

Valve, stop, J. Berry ;'....,.. ... 348,104 

Vehicle seat, H. L.'Plisson... 348,053 

Vehicle seat lock, G. Simmons. 347,894 

Vehicle wheel, W. W- Valentine 347,845 

Velocipede, D. H. & L. H.Rice 348,057 

Velocipede wheel, E. C. F. Otto (r) . . 10,760 

Veneer, manufacture of sheets of . L. Pine 348,051 

Ventilator. See Equalizing ventilator. 

Vessels, sheet holder for marine, E. F. Enos 348,001 

Veterinary surgical instrument, C. W. & L. L. 

O'Dell 348,044 

Violin case, C. W.Reeves.... 348,055 

Wagon brake, automatic. S. E. Ferguson.. 847,872 

Wash basins, etc., clamp for, P. Connolly ;i47,92t 

Washing machine, W.M. Egan 347,7S0 

Watch case pendant. D. H. Church 347,994 

Watch, stem winding, L. B. Norcross 347,886 

Watch, stem winding and setting, Heath & Champ- , 

lin 348,009 

Water cooler and refrigerator, W. F. Nickels.. ... . . 348.043 

Waterwheel, J.Knapp... 347,810 

Wheel. See Velocipede wheel. Water wheel. 

Whiffietree hook, P. B. Cook 847,774 

Whiffietree hook. H. M. Oliver 347,954 

Wick carrier, J. Burnet, Jr 347,989 

Wire fabric for bed bottoms, machine for weav- 
ing coiled, O.P. Briggs... 848,150 

Wringer. See Mop wringer. 



DESIGNS. , 

Andiron, R. R. Seidensticker .16,878, 16,878 

Badge, J. B. Howell 16,863 

Bottle, T.J. Hurley.... 16,864 

Card, playing, V. G. Merceron 16,868 

Easel and frame, combined, J. & L. Schram ... . 16,875 

Index plate and nut, W..B. Tucker..... 16,874 

Oil cloth, J. Hutchinson 16,865, 16,866 

Saddle, harness, J. G. Merriman 16,867 

Saw blade, J. J. Parker.! 16,869 

8ewing machine arm, E. E. Angell 16,862 

Stove, beating, Magee & Garbutt 16,876 

Trunk catch, T. L. Rivers..... 16,871 

Type, printing, F. M. Powell 16,870 



TRADE MARKS. 

Acid phosphate of lime, powdered, Provident 

Chemical Works. 13,593 

Animal and fish products, certain named, Normal 

Company 13,613 

Belting, S. Kidder.. 13,604 

Boots and shoes, Bemis-& Fletcher : 13,608 

Carpets ribbed upon both faces, W. E. Montague.. 13,606 

Coffee. Mocha. J. W. O'Shaughnessy 13,592 

Compound for exterminating. prairie dogs, ground 
squirrels, gophers, rats, and mice, Hausman & 

Brown 13.591, 13,611 

Corsets, Stiegler, Jne., & Cargemel.. 13,616 

Drawing materials, certain named, E, G. Solt- 

mann 1 13,602 

Gloves, Levering & Co 18,612 

Headache cure, an ointmentor lotion, and aro- 
matic cachous, W. R. Warner 13,617 

Horse blankets, covers, and nets, and saddle hous- 
ings, lap robes, and lap dusters, W. Ayres & 

Sons ^k. 13,595 

Linens, table, Watson, AnHn;rong& Co 13,618 

Linings for ladies' and gentlemen's habits, also for 

umbrella and parasol cloths. R. Pullar & Sons. 13,601 
Non-alcoholic summer drink, W. J. Wickham & 

Co , 13,594 

Pills, pennyroyal, Chlbhester Chemical Company.. 13,589 
Punch, mixture of ingredients to be commingled 

with milk to compose a. Freiberg Bros 13,610 

Remedy, catarrh, C. R. Eggeman 18,598 

Salve, G. H. Elstroth ^g.690 

Saws, J. J. Parker...: 13,607 

Shirt waists, men's flannel shirts, and ladies' wrap- 
pers, boys', H. L. Levy&Bro.... 13.599 

Skates, roller and ice, E. H. Barney 13,596, 13,597 

Starch and starch glaze, J. Ascough 13,603 

Stoves and ranges, cooking and heating, H. D. 

Silsby 13,615 

Telescopes, spyglasses, and magnifying glasses, A. 

Levy 13,605 

Tobacco cut plug smoking, J. W. Benedict 13,609 

Tobacco, plug, Perkins & Ernst 13.600 

Whisky. Paxton Bros. & Co 13,614 



A Printed copy of the specifications and drawing of 
any patent in the foregoing list,, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Mnnn & Co., 861 Broadway, New York. Other 
foreign, patents may also be obtained* 



'IWdperfidemenf*. 



•Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion --- Si. OO aline. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. A dvertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



CET THE BEST AND CHEAPEST 




S0lf'l5!»lS UNITED STATES. 

A.. 3B"-A.-S- cfc CO., 

(Cincinnati, Ohio, TJ . S . A.) 
Exclusive Agents and Importers for the United States 
of the 

CELEBR-A-TEID 

PERIN BAND SAW BLADES, 

Warranted miperlor to nil others in quality, finish, 
uniformity of temper, and general durability. 
One Perin Siiw outwears ! hree ordinary sawa. 

IMiuuiffirrurers of Planing IHachlnes and 
other Patent Wood Working Machinery. 



SEBASTIAN. MAY&CO'S 

Improved Screw Cutting 

Foot*. 
Power 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama-f 
teurs' outfits. Lathes on trial* <, 
Catalogues mailed on application 
1 05 W. 3d St., Cincinnati, O 



LATHES 




MINERAL WOOL. 

A flre-proof insulator of heat and sound. Samples and 
price list free. U. S. MINERAL WOOL, CO., 

23 COBTLASDT STREET, N. Y. 



ASBESTOS 



'RS 'k M ANIJ FACTUR£R S 
„ ™ BK TheASBES"*' 



Lists sent. 
N. Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 




VENTILATIO N.— GREAT IMPORST- 

ance of ventilation. The vitiation of air that is constant- 
ly going on in inhabited places, exhaustion of ox.yg.wi 
by gas, candles and lamps- Ventilation by natural and 
artificial means. Contained in Scientific AMehIcaN 
Supplement, No. 5*i5. Price 10 cents. To be had at 
this office and from all newsdealers. 




1XGEBSOLL ROCK DRILL CO., 
10 PARE PLACE. NEW TOKK. 

Improved "Eclipse" 
ROCK DHZIiIi8 f 

For Mining, Tunneling, Shaft- 
Sinking, Quarrying, Submarine 
drilling, and for all kinds of rock ex- 
cavation. 

"Straight Line" Air Compress* 
ors, Boilers, Steam and Horse Power 
Hoists, Electric Blasting Batteries 
and General Mining Machinery. 
Send for full descriptive Catalogue 



ATOMS AND MOLECULES.— A LEC- 

ture by Dr. T. O'Conor Sloane. The four general 
theories of the atom, constitution of matter, Arogadro's 
law, motions of molecules in liquids and gases, trans- 
mission of light, Bhapeof the molecule, size of molecules,, 
with 4 illustrations. Contained in Scientific Ameri- 
can Supplement, No. 525. Price 10 cents. To t>e 
had at this office and from all newsdealers. 




Card Press, $8. 
Circular Size, 4 
$8. 'Newspaper 
Size, $44. 



Type netting, etc.. easy, 
by printed directions. For 
business or home use 
or money making. For old , 
or young. Send 2 stamps 
for catalogue of presses, 
type, cnnls paper etc. 
to f&ctorv. 
KE1-SEV & CO., 
Merideii, (.'oun. 



PRESERVATION OP TIMBER.— RE-^ 

port of the Committee of the American Society of Civil 
Engineers on the preservation of timber. Presented' 
June 25, i885. Preserving processes, kyanlzing, and 
results, buruettizing, creosoting, boucherie, decay of 
timber. Selection of preserving process, modes of K$- 
plicatmn. Will it pay? Contained in Scii'iNTiFic^ 
American SnppiEMENT, Nos. 512, 51 3, 314, and; 
i51 7. Price 10 cents each, or 40 cents for the series. To 
be had at this office and from all newsdealers. 




SETS OF CASTINGS OF 

MODEL ENGINES 

\ CATALOGUES 
1 FREE. 

_^also TOO US, 

LS.& PARTS OF MODELS 



^s\^w^\n & Nn\c\\"\vi\iW 



LIGHTNING RODS.— DESCRIPTION OF 

of the arrangement adopted by Mr. Melsens for pro- 
tecting the Brussels Hotel de VilJe ugalnst lightning, 
with 6 figures Contained in Scikntifio American 
Supplkment, No. 5'J5 Price 10 cents. To be had at 
this office and from all newsdealers. 



f-EKFEVT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, hi is been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mall, or $1.25 at-t he 

mce of this paper. Heavy board sides; inscription 

SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve tne paper. 

Address 

mtjxn & CO., 

Publishers ScrE •nunc Amebkuh. 



Bdco system. 

• Of Arc and Incandescent lighting. 
Electric Light and Power. 
Motors, Dynamos, Lamps, and Batteries in all varieties. 

Electro-Dynamic Co., £24 Carter St.. Philadelphia. 
W*W»Grisc4MD. a GuuimUturfiieetricat Eu«inee*. 
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NOVKtTY ELECTRIC COMPANY. 

New Short Line Morse Telegraph. Instrument, 20 ohms, 
use on line 5 to 10 miles in length, &3.00 each by mail pre- 
paid. Satisfaction guaranteed or money returned. 

5th and Locust Sts., Philadelphia. 



NEW BOOKS. 

microbes, Ferments, and Moulds. ByE 

L. Trouessart. Vol. 56 of the International 

Scientific Series. With 107 Illustrations. 12mo, 

cloth, 314 pages. Price, $1.50. 

Contents: Microbes and Protista.— Parasitic Fungi 
and Moulds.— Ferments and Artificial Fermentations.— 
Microbes, strictly so called, or Bacteria.— The Microbes 
of the Diseases of Domestic Animals.— The Microbes of 
Human Diseases.— Protection' against Microbes.— Labo- 
ratory Research, and Culture of Microbes.— Polymor- 
phism of Microbes.— Conclusion. 

Studies In modern Socialism and Labor 

Problems. By T.Edwin Brown, D.D. One 

vol., lamo, cloth. Price, $1.25. 

This volume contains a brief history of Socialism and 

Communism, a careful exposition of what the advocates 

of these theories claim, an acknowledgment of what is 

just therein, and a searching criticism of their defects. 

Earthquakes, and other Earth move- 
ments. By John Milne, Professor in the 
Imperial College of Engineering, Tokio, Japan. 
International Scientific Series. With 38 Illus- 
trations. 13mo, cloth. Price, $L75. 

For sale by all booksellers; or will be sent by mail, 
post-paid, on receipt of price. 

"]>. APPLETON & CO., Publishers, 

1, 3, & 5 Bond St., New York. 



NOTICE to Users of Steam Pump?. 

We have received following letter in 
regard to one of our No. 5 "L" ($16) 
Steam Jet Pumpselevatingl^inch pipe 
ii of water more than 50 feet high: 

"L'Anse, MiCH.,Feb. 24, 1883. 
'Van Dozen & Tift. Cincinnati, O.: 
" Money could not buy the Jet of us 
unless another could be had. I would 
not give your No. 5 " L " for a $700 pump, 
equal distance to raise. 
"N. A. Litchfield, Supt. Mich. Slate Co." 
WemakeTen Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons per hour. State for what 
purpose wanted and send for Catalogue of " Pumps." 
VAN DIZEN & TIFT, Cincinnati, O. 




CO D ft A I C Boring Bar and Tools for boring Cyl- 
rUtt OHLCi inders and Valve Seats, without re- 
moving from the bed. But little used, and will be sold 
low. T. J. SILSBY& SON, 

Boston^ Mass. 



ARCHITECTURAL PERSPECTIVE 

for Beginners, with U plates of Practical Examples- 
Quarto, cloth. By F.'A. Wright. This book will be sent 
to any address, postage prepaid, on receipt of price by 
Munn & Co., New York. Price $3.00. 




JOHN W.CAUGHEY 



l€nCRRVIPG 

it J PITTSBURGH PA. ^* 



Order from our "Special List." 
THE JOHN T. NOTE MFG. CO., 



BIC OFFER. 



To introduce them, we 

1 will Give Away, 1,000 

Self -Operating Washing Machines. If you want 

1 one send us your name, P. O. and express office 

1 at once. The National Co., 23 Dey St., N.Y. 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made ; now to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in. Scientific Amekioan Supplement, No. 
438. . Price' TO ■ cents. For sale at this office and by all 
newsdealers in all parts of the country. 



FOREIGN PATENTS. 

Their Cost Reduced. 



The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad 

CA NA DA .—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
BnaWick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and Is steadily increas- 
ing. 

KNG1,\NI).— The new English law which went into 
force on Jan. 1st, 1885, enables parties to secure patents 
in Great Britain on very moderate terms. ABritisb pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to everyquarter of the globe. A good 
Invention is likely to realize as much for the patentee 
In England as bis United States patent produces for 
him at home, and the email cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHEIt COUNTRIES.— Patents are alsoobtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Eussia, Italy, Spain (the latter. includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of The Scientific American to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 
■M.IINN & TO., Editors and Proprietors of The Sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices. 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 

Branch Offices: No. 622 and 624 F Street, Pacific 
BuUdiog, cear 7th Street, Washington, D. C 



HOSE 



RUBBER BELTING, PACKING, 

Oldest and Largest Manufacturers In the United States. 

VULCANIZED RUBBER FABRICS 

For mechanical Purposes. 

-A.il* Bx*Al3Le Hoi 

A Specialty. 
BUBBER MATS, 

RUBBER MATTING 

AND STAIR TREADS 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 

John H. Chebvbp, Treas., Branches : 167 Lake St., Chicago ; 308 Chestnut St., Phila. 52 Summer St., Boston. 
J . D . Chekver, Dep'y Treas. 






GAS ENGINES 

Best in principle, workmanship, and materials. 

An unequaled small Motor adapted to all uses. • 

When the motor is not at work, the expense of running it ceases. 
Simple, Safe, Economical, Durable. No extra insurance* 

Four sizes: 1 H. P., H H. P., 1 man power, and Dental Engine. 
These Engines are especially suited for Gasoline Gas for country use. 
KWSend for lUwVrated Catalogue. 



ECONOMIC 

Office and Salesrooms, ■ 



MOTOR CO., 

• 34 DBnr ST., XV. ' 



ICE & REFRIGERATING 



Machines. J a r m a n s 
Patent. YORK MFG. 
CO., York, Pa. 



THE CHEAPEST AND BEST : 



,6? PARK PLACE, NEW Y0RK : 



Portable FOllGE and Blacksmith's hand 
Bl.llWER. Hammelman's Patent. The lat- 
est and best. Star Machine Company. 

Buffalo, N. Y. 



2 to 25 H. P. 




P. O. Box 148. 



CKA.B 1":e:hl>si 

CAS ENGINE. 

Warranted equal to any in 
Power and Economy, and Superi- 
or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 

H.H.LATHAM, 
Chicago Agent, 115 Monroe Street. 

Williams fc Orton Mfg. Co., 

STERLING, ILL. 



WANTED a responsible party, traveling in the inter- 
ests of some special mechanical appliances, to repre T 
sent a valuable patented apparatus. Address E. W., P. 
0. Box 773, New York, N. Y. 



DRAWING 
INSTRUMENTS. 



Illustrated catalogue 

sent on application to 

Wm. T. ComstoCK, 

6 Astor Place, 

New York. 




Address ILL. 



SHEPARD'S tJEW 860 

Screw-Cutting Foot Lathe. 

Footand Power Lathes, Drill 
Presses, Scroll-saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

L Send for catalogue of Outfits 
for Amateurs or Artisans. 



Agent, 134 E. 2d St., Cincinnati, 0. 



EflD © A I C Patent No. 306,209, Oct. 7, 1884, for 
rUII OALCt Ventilating Ships. Can be applied 
to any marine vessel, especially adapted for steamers. 
See illustrated, description, Scientific American, of 
Nov. 29, 1884. Apply to J. BARTON, 

300 Pitt Street, Sydney, N. S. W., Australia. 




Bibb's Celebrated Original 

BALTIMORE 

FIRE-PLACE HEATERS, 

To warm upper and lower rooms. 

The handsomest, mast economical 

Coal Stoyeu I n the world, 

B. C. BIBB & SON 

Foundry Office and Salesrooms, 

39 and 41 Light Street, 

Baltimore, Md. 

Uabbleized Slate Mantels. 

WSendfor Circulars. 



Our Illustrated Catalogue 

OP 

BULBS, PLANTS, AND SEEDS 

FOR FALL PLANTING- and SOWING, 

Is Now Ready, and. will be Mailed Free on Application. 



Peter Henderson cfe Co., 

SEEDSMEN AND FLORISTS, 
35 AND 37 CORTLANDT STREET, NEW YORK. 



STEWART'S SOLUTION WILL 8IJCCKSSFIILLT REMOTE ALL SCALE FKOM BOILERS, 
AND POSITITELT PRETENT ANT NEW FORMATION. 

^tefMinrft Aiti-Iicroslati SolntionlZSH 




EVERY USEE OF MACHINES! 

SHOULD LEARN 

How to Use Loose Pulleys, 

Useful information on this subject 
Is given in our ** Catalogue No. 55." 
Sent free to any address. 
Van Duzbn & Tift, Cincinnati, O. 



EVADnPATflDC f or drying Fruit, Berries, 
inrUnAI UllO and Vegetables. Fire- 
proof, Five Sizes Portable. Over six thousand in 
use. Plummer's Patent. A Send for catalogue. 
The PliOIfllER FRtlT P EVAPORATOU CO., 
Rochester, N. Y. 



I 



Mineral Lands Prospected 

Artesian Wells Bored. Superior Stationary Bn- 

finea, specially adapted to Electric Light purposes. 
Suilt by PA. Diamond Drill Co., Birdsboro, Pa. 



I 



I New Catalogue of Valuable Papers 

contaMad in Scientific amiubican supplement, sent 
freeoKmargeto any address. 

MUNN & CO.. 361 Broadway. N T. 




BARREL, KEG, 
Hogshead, 



STIVE 



AND 

MACHINERY. 



Over 50 varieties manu- 
factured by 

E. &.B, HOLMES, 

Chamfering, Howeiing, and Croiing. BUFFALO, N. T. 



Who can furnish Corundum, in its 
natural state or pulverized, in large 
quantities, and at what price ? To he 
delivered free in New York. Address 
S. 0., P. 0. Box 773, New YorK'Olty. 



W 



ANTED to dispose of several Patents on Agricul- 
tural Tools. E. C. ELLWOOD, Green's Farms, Ct. 



HYDRAULIC FLANGED HEADS, 

OF IRON or STEEL, for BOILER and TANK MAKERS. 
Unequaled for Strength and Uniformity. 

THE DICKSON MANUFACTURING CO. 

SCRANTOKT, I*jA.. 

57 Oliver Street, Boston. 112 Liberty Street, New York. 



96 Lake Street, Chicago, 




PIPE COVERINGS 



Made entirely of \SBESTOS. 

Absolutely Fire Proof. 

BRAIDED PACKING, HILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 

CHAXiMEHS-SPENCH CO., I*OOT S3. 8TH ST., W. T. 



HOISTING ENGINE9 



and Bbtlers for every possible 

duty. 

New catalogue ready. 

UDGERWOOD MANUFACTURING GO* 86 LIBERTY STREET, NEW IOBK. 



SHIELDS & BROWN 

Manufacturers and Sole Proprietors of 




For BOILERS and STEAM PIPES 

Reduces Condensation of Steam. 
FOR Gr^.S AND WATER PIPES. 

Prevents Sweating and Freezing. 
The Befit Non-Condnctur of Heat and Cold in the World 

Send for illustrated descriptive Circular, and name this paper. 

143 Worth Street, New York. 

78 and 80 Lake Street, Chicago. 



HINTS ON PLASTERING. MOR- 

tars, etc. By C. T. Davis. Common defects in plaster- 
ing. Preparation of goed foundations for tne reception 
of| plastering. Good mortar, and tbe theory of its pre- 
paration. Mechanical tests of brickwork laid in various 
mortars and cements. With 2 figures. Contained in 
Scientific American Shpplement, No. 493. Price 
10 cents. To be had at this office and from all news- 
dealers. 



1-K .grass 






The Ideal l"nct*on t 
ttranamit any power. Maybe ap-l 
I plied at any speed without a jerk I 
I When idle it runs in oil. Haul 
Ibeen need for eight years. Ad-r 
■dress THE LINK BELT MA-l 
■ CHINERYCO., 23 Sooth Jeffer-I 
eon St., Chicai 




ELECTRICITY APPLIED TO THE 

manufacture of varnish —Description of Messrs. Muthel 
& Lutcke's process and apparatus for the manufacture 
of varnish from oils that have been treated by gases 
previously submitted to the action of electricity. With 
2 figures. Contained in Scientific American Sup 
plkment, No. 492. Price 10 cents. To be had at thi 
office and from all newsdealers. 

E MODEL and ■ seciirorCirciflarsf 
XPERINIENTAfe* 

WW VIllV SPECIALTY. ™(Mention this Paper.) 



HEATING BUILDINGS BY STEAM.— 

HyJ.H. Bartlett. M. Inst., M.E. A description of the 
Holly system of generating steam at a central point, 
transmittingit by mains to suitable distances, and util- 
izing it for heat or power by means of mechanical de- 
vices. With 3 engravings. Continued in SCIENTIFIC 
AMEhican SupPUiJMFiNTNo. 4JS7. Price 10 cents. To 
he had at this office and from all newsdealers. 



Barnes' Pat. FodI^ Hand Power 

MACHINERY, 913. 

. Contractors and Builders, CabinetMakers and 
Jobbers in Wood or Metal, who 
have no steam power, can, by us- 
ing outfits of these machines, bid 
lower and save more money than 
by any other means for doing their 
work. Sold on trial. Illustrated 
Catalogue FREE . 

W.F. A JOHN BARNES CO., 

Addresj 1999Ruby St., Rockford, XIj 




HARVARD UNIVERSITY. 

THE GRADUATE DEPARTMENT 
is open to graduatesofany college or scientific school 
of good standing. For full information concerning 
fees, expenses, libraries, laboratories, museums, and 
degrees, and for a list of the courses of instruction 
provided for 1886-7, apply to 
The Secretary of Harvard College, Cambridge, Mass. 



THERAPEUTICAL EFFECT OF THE 

Internal Administration of Hot Water in the Treat- 
ment of Nervous Diseases.— By Ambrose L. Ranney, 
M.D. Rules for administration. The effects of the 
treatment. Theory of the action of hot water. Points 
In its favor. Conclusions. Contained in Scientific 
American Supplement, No. 463. Price 10 cents. To 
be had at this office and from all newsdealers. 



The only Real Treatise on the Subject. 

The Windmill as a Prime Mover. 

Comprehending everything of value relating to Wind- 
mills, their Use, Design, Construction, etc. With 
many fine illustrations. By A. R. Wolff, M.E., Con- 
sulting Engineer. 8vo, cloth, . . , $3.00 
Mailed prepaid on the receipt of theprice. Address 

MUNN &. CO., 361 Broadway, New York." 



W ORKSHOP R ECEIPTS. 

: For the use of Manufacturers, Mechanics, and Scien- 
tific Amateurs. The best late collection published of 
such a wide variety of information. 

First Series.— Bookbinding ; Candles ; Drawing; 
Electro-Metallurgy; Engraving; Gilding; Japans; Pho- 
tography; Pottery; Varnishing, etc. 450 pages, with 
illustrations $£.00 

Second Series.— Industrial Chemistry; Cements and 
Lutes ; Confectionery, Essences, and Extracts ; Dyeing, 
Staining, and Coloring; Gelatine, Glue, and Size; Inkb; 
Paper and Paper Making; Pigments, Paint, and Paint- 
ing, etc $£.00 

Third Series.— Alloys, Electrics, Enamels and Glazes, 
Glass, Gold. Iron, and Steel, Lacquers and Lacquering, 
Ijead, Lubricants, Mercury, Nickel, Silver, Tin, Vana- 
dium, Zinc, etc. 480 pages, 183 illustrations, . $'-.00 

Fourth Series.— Waterproofing; Packing and Stor- 
ing, Embalming and Preserving; Leather Polishes; 
Cooling Air and Water; Pumps and Siphons; Desic- 
cating; Distilling; Emulsifying; Evaporating; Filter- 
ing; Percolating and Macerating; Electrotyping; Ste- 
reotyping ; Bookbinding ; Straw-plaiting ; M usical In- 
struments; Clock and Watch Mending; Photography, 
etc $£.00 

fly Sendforour complete Catalogue of books, free to 
any address. 

fly In ordering single volumes, be particular to men- 
tion the "series" wanted. 

Sent postpaid by MUNN & CO.. 361 Broadway, 
New York, on receipt of price. 



CUREttlDEAF 

Peck's Patent Improved Cushioned Eak Drums Perfectly 
Restore the Hearing* and perform the work of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly. Send for 
illustrated book with testimonials, FREE. Addressorcallon 
F. HISCOX, 853Broadway, New York. Mention this paper. 



TOYMEN? 



■ suffering from the ef- . 

Ifectsof youthful er- 
_ I rors, early decay, lost 
manhood, etc. I will send a valuable treatise (sealed) 
containing full particulars for hnme cure, free of 
eh«Be.AdQJ^8sPr^.F.C.FOWI^R,Mooxiu^C^Wk 



© 1886 SCIENTIFIC AMERICAN, INC 



174 



SffimtUti %mnhm. 



[September ii, 1886. 



1Dtbvevii<e>emetii0, 



Inside Page, each insertion - - - ?5 cents a line. 
Back Pave, each insertion - - --Sl.OOa line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 




7^ 
H.W.JOHNS 

* ASBESTOS 
PLASTIC STOVE-LINING. 

Ha^proven one of the most desirable articles 
for the household ever produced. It is put up 
in neat and convenient packages readyfor use, 
and can be easily applied by any one at less 
than one half the expense of common brick 
linings, while it is far more durable. Only 
about one half the thickness of ordinary fire 
brick is required, leaving a larger space for 
fuel. It is suitable for all kinds of Stoves, 
Ranges & Furnaces and is also largely used by 
manufacturers, 



Special Indu cements t o the Trade. 

H. W. JOHNS MFG. CO., 

Sole Manufacturers of 

H. W. JO r#S' ASBESTOS LIQUID PAINTS, 

Asbestos Roofing, Steam-Pipe and Boiler 

Coverings, Steam Packings, Fire and 

Water Proof Sheathing, &c, 

No. 87 MAIDEN LANE, NEW YORK. 

Chicago, . Philadelphia, London. 



FILM PHOTOGRAPHY. „ H ff£SSS 

strip by means of the Roll-Holder. Circulars free. 
The EASTMAN DRY PLATE h FILM CO., 

1347 State Street, Rochester, N. T. 






WF„!SHORT w r S' IE WAYl 



i Address: The American Writing 

Machine Co., Hartford, Conn.; 

New York Office, 237 Broadway, 




WITHERS T, fiUGG & RlCMA ItDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball & Co.. Worcester, Mass. Send for Catalogue. 



A. HARRIS, 

I'rovlilCiiee. It. It (1'nrk St.) Six minutes' walk Weat/romstation. 

Original and Only Builder ot the 
HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. Price $ | .25. 

^OCHTIOK THIS PAFBB. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one years' 
experience, and now have unequaUd facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

1IIUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICE8.-N0. 622 and 624 F Str t, Pa- 
cific Building, near 7th Street, Washington, D. C. 
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§§g WRITE FOR 



BOOK CIRCULAR! 



IndftiNaPAintfrRodHftB CorKeflYork 



Samples free, if yon mention Scientific American. 



To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wuicn you decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 

IMJNN & CO., Publishers, 

361 Broadway, New York. 



COLT - RIFLE 

Just, Half the |i; Cf) 2fwW5lS£ 
Factory Price! HP I b • W w m-f-r's champion 

Guns, Am. Bull-Dog, Defender Revolvers, Bean-'s Patent Police 
Goods, &c. Send fa cents for Illustrated 84-Page Catalogue* 
JOHN P. LOYBLL'S SOKS, Bostou, Mass. I>fnh!i?hed 1840. 




STEAM ENGINES. 

Horizontal and Vertical. 

Dv edgi n g Machinery* 
Flour* Powder, Slate mid 
Flint Mill Machinery, Tur- 
bine Wafer Wheels. 

York Mfg Co., York, Pa. U. S. A. 




NICKEL PLATING 

^POLISHING MATERIALS. 

ZUGKER&LEVETT 

CHEMICAL C9 NEW Y0RKU.S.A. 

MCKEL &c 

*' |EEOT > J ELECTRO FUTINC| 
1 OUTFITS, 




^j>&ANQMi£% 



Ijse tne JENKINS STANDARD PACKING in the worst 
joint you have, and If, after following directions, it Is not 
Whatwe claim, WE WILI, REFUND THE MONEY. 

Our ''Trade Mark" la stamped on every sheet. None 
genuine unless so' stamped . I^Send forPrice Mstt ' ' 

71 John Street, N. Y. T» Ki Iby Street, Boston . 
13 So. Fourth Street, I'niln. 



IDrDA IM ACCL7Q Microscopes, Telescopes, 
ITLnH ULH0OLO Spectacles, Barometers, 



01 .._. _ , 

Thermometers* Photographic Outfits for ^Amateurs. 
W.H. WALMSIiEY & CO, successors to E. & J. 

Beck, Philadelphia. IIIub. Price List free to any address. 




$10.00 to $50.00 gffl&K 

ness. Magic Lanterns mid Views of popular sub- 
jects.'- Catalogues on application. Part 1 Optical, 2 
Mathematical, H Meteorological, ■* Magic Lanterns, etc. 
L. MANASSE.88 Madison Street, Chicago, 111. 



Transmission of Powei 
Suspension Bridges* 

Tramways, 
and other applications of 



WIRE-ROPE 



Trenton Iron Go. 

WORKS and OFFICE, TRENTON, K» J. 

New York Office— Cooper, Hewitt & Co., 17 Burtine 
Slip. Philfcelphia Office— 21 North Fourth Street. CM- 
ago Officce — 146 Lake Street. . . 





THE PHILOSOPHY OF TWIST.— 

Why twist is put in yarns for broadcloths, and the effect 
that it has in different classes of goods. Illustrnted 
with two engravings, contained in Scientific Ameri- 
can Supplement, No. 490. Price 10 cents. To be 
had at this office and from all newsdealers. 



SAWS Wanted 50,000 Sawyers and Q » ~\V Q 
A TT C5 Lumbermen to send us their "■" ff w 
A full address for a copy of Emerson's jy Book _ 
of SAWS. We are first to introduce NATun- A 
AL GAS for heating and tempering Saws 
Wwtth wonderful effect upon improving theirlM 
quality and toughness, enabling us to reduce Vw 
prices. Address ^ 

S EMERSON, SMITH & CO. (I,td.), C 
Beaver Falls, Pa- "* 



WREfiOPE 



Address JOHN A. ROEBLING'S SONS. Manufactur- 
ers, Trenton, N. J. , or 117 liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



TO INVENTORS 

AND MANUFACTURERS 



The fifty-Fifth Annual Exhibition of the 

.AMERICAN XNSITTUTE 

of the City of New York, 
will open September 29, 1886. Heavy machinery will be 
received as early as Sept. 15th. Intending exhibitors 
must make early application to secure proper space and 
classification. For blanks and information, address 
GENERAL SUPER NTENDENT, 

American Institute, New York City. 




INTERNATIONAL INSTITUTE FOR 

Liquefied Carbonic das. 

*0. BRUNLBR, 867 Broadway, New York. 



EPPS'S 

GRATEFUL-COMFORTING. 

COCOA 



Write for Circular and tell us what you want. ' 

B. W. PAYNE & SON, Drawer 1004, Ehnira, N. Y. 
New York Office : 107 Liberty Street. 
Eastern Agents, Hill, Clarke & CO., Boston, Mass. 

Our patented Vertical Boiler will not prime. No dan- 
ger of burning flues. 




Mention this paper. 



BNGINKRRSf Capitalists. Illustrated working mo- 



dels of mechanical inventions. 

GARDAM & SONS, 



5 John St.. N. Y. 



■EDGE TOOLS »^S 

Ship Tools, Cleavers, &o. Full Line 
L. & I. J. White, Buffalo, N. Y. Establ'd 1837. 



WIRE APPARATUS FOR LABORA- 

toryuse.— A paper by Q. M. Hopkins, giving directions 
for the manufacture, from brass or tinned wire, ol nu- 
merous useful and convenient implements for labora- 
tory use. with 26 figures. Contained In Scientific 
American Supplement, No. 493. Price 10 cents. 
To be had at this office and from all newsdealers. 



OF THE 

SftAtn&ttc ^mttitm 

FOR 1886. 

The Most Popular Scientific Paper in the World. 

Only $3.00 a Year, including Postage. Weekly* 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 
All Classes of Headers find in the Scientific 
American a , popular resume of the best scientific in- 
forma^oni^: the p day?«md ftVis the aim of tjje publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and. progress in 
every community where it circulates. 

Terms oT Subscription.— One copy of the scien- 
tific American will be sent for one year— 62 numbers- 
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

| Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every club of five subscribers 
at $3.00 each ; additional copies at same proportionate 

I rate. 

| The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

Uv^TJ^T^T <Sc CO., 

361 Broadway, New York. 

THB 

Scientific American Supplement. 

This is a separate and distinct publication from 
The Scientific American, but is uniform therewith 
in size, every number containing sixteen large pages. 
The Scientific American Supplement is published 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00-a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y„ 
Publishers Scientific American. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year ; $9, gold, 
for both Scientific American ana Supplement for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway.NewYork. 
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